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OPERATION AND MAINTENANCE MANUAL
FOR
FLOOD PROTECTION WORKS
SAINT JOHN RIVER
FORT KENT, MAINE

FOREWORD

The successful functioning of the Flood Protection Works is not
assured solely by construction of a system of dikes, flcodwalls, flood-
gates, slulce gate structures, and other appurtenant structures. If
the system is to perform the functions for which it was designed, it
must be carefully maintained during periods of normal river stages
and properly operated during flood periods.

The need for proper maintenance cannot be too highly stressed in
view of the fact that large damages may be incurred through operating
failure of a critical element in flood time, caused by deterioration
or damage that would have been eliminated by proper maintenance.

Necessary maintenance and proper operation require that responsible
local persons have a thorough understanding of the functions of the
various units of the system and the recommended methods of maintaining
the system and operating it during flood emergencies. It 1is the purpose
of this manual to provide complete information so that all parties may
fully understand their responsibilities in maintaining and operating
the flood protection system in accordance with the regulations prescribed
by the Secretary of the Army as amplified by this manual.

The general flood control Regulations for Maintenance and Operation
of Flood Control Works gquoted herein were approved by the Acting Secretary
of War on 9 August 1944, Upon establishment of the Department of Defense,
the improvement of rivers and harbors and other waterways for flood con-
trol and other purposes, formerly under the jurisdiction of the Secretary
of War, became the responsibility of the Secretary of the Army. Reference
therein to the Secretary of War and War Department shall be construed to
mean, respectively, the Secretary of the Army and the Department of the
Army. Where reference is made to the District Engineer in the Regulations
included in this manual, it shall be construed to mean the Division Engineer,
New England Division, Corps of Engineers.



A. _ GENERAL
1. PURPOSE OF THIS MANUAL. The purpose of this Manual is to przsent
detailled information to be used as a guide in complying with "Flood
Control Regulations - Maintenance and Operation of Flood Control Works"
as approved by the Acting Secretary of War on 9 August 1944, and pub-
lished in this Manual as Appendix "A".

The regulations are intended to cover all local protection projects
constructed by the Department of the Army throughout the Unived States,
are general in nature, and obviously cannot give detailed instructions
for the maintenance and operation of a specific project. The details
set forth in this Manual for maintenance and operation of the Fort Kent
project are intended to supplement the Regulations to insure the maximum
protection against floods for which the project was designed. Failure
to maintain and operate the project as required by the Regulations and
as detailed herein can result in severe property losses, loss of life,
and irreparable loss of confidence in the flood protection system by
citizens who have invested their funds on the basis of the protection
afforded by the flood control works.

Included in the authorization of the project are conditions speci-
fied by the Secretary of War to be met by local interests. One of these
conditions is the Operation and Maintenance of the project after its
completion. Under Assurances, dated 26 January 1976, furnished to the
Government by the town of Fort Kent, the town of Fort Kent has agreed to
meet these conditions, and in particular, the operation and maintenance
of the project after its completion. A copy of the above assurances is
included 1in Appendix "D" of this Manual.

2. PROJECT AUTHORIZATION. The Fort Kent Local Protection project was
approved by the Chief of Engineers on 3 September 1975 under authority
granted by Section 205 of the 1948 Flood Control Act. as amended by Section
61 of the Water Resources Development Act of 1974, Public Law 93-251,
approved 7 March 1974 (33 USCA 701s8)

7. PROJECT LOCATION. The Fort Kent local protection project is located
in the town of Fort Kent, Aroostook County, Maine, on the Saint John River
at the confluence of the Saint John and Fish Rivers.

4. DESCRIPTION OF PROJECT. The project consists of earth dikes and concrete
1 wall; pressure conduilt; two sluice gate structure; drainage facilities;
raised roadway; and one pumping station.




5. EFFECTIVENESS OF PROTECTION.

a. The protective works on the Saint John River was designed for a
river stage resulting from a 100 year frequency flood.

6. CONSTRUCTION HISTORY. The construction of the Fort Kent Local pro-
tection project was accomplished under one construction contract awarded
in the amount of $1,466,403.00 to H.E. Sargent Company, Inc., Stillwater,
Maine. Notice to proceed with the work was given on 10 June 1576 and the
Project was placed in operation by October 1977,

7. PLANS. Plans pertinent to the operation and maintenance of the
project are included for reference in Appendix "F" in this volume. The
original tracings, when corrected to indicate "as~built" construction,
will be forwarded to the town of Fort Kent.

8. LOCAL COOPERATION. The authorizing legislation for the Fort Kent project
was the Flood Control Act of 1948, as amended by Sectlon 61 of the Water
Resources Development Act of 1974, Public Law 93-251, and reads as follows:

“"a. Provide without cost to the United States all lands, easements,
and right-of -way necessary for the construction of the project including
lands for spoil disposal, storm water pondage, and collector ditches
together with necessary changes in sewage systems, highway bridges and
roads, railroad track except railroad bridges and approaches, and other
utilities; :

"b. Hold and save the United States free from damages due to the
construction works;

”c.;‘Maintain and operate all the works after completion in accordance
with regulations prescribed by the Secretary of the Army; '

"d. Prevent encroachment on improved channels and on ponding areas
and if capacity of the latter is impaired, provide equally effective storage
pumping capacity, or both, without cost to the United States;

The assurances of the town of Fort Kent are contained in Appendix "D
of this volume. This Manual is to assist the town of Fort Kent in fulfilling

the above responsibilities for mafintaining and operating the proiject.

9. GENERAL RULES AND REGULATIONS. Paragraph 208.10 (a) of the regulations
prescribed by the Secretary of War glves general rules for the maintenance
and operation of structures and facilities constructed by the United States
for local flood protection. Applicable portions are quoted below to avoid

the necessity for cross reference and are further defined by remarks under
each quotation.




"(1) The structures and facilitles constructed by the United States
for local flood protection shall be continuously maintalned in such a
manner and operated at such times and for such periods as may be necessary
to obtain the maximum benefits.'

These requirements cannot be overstressed, and town authorities must
make adequate provisions for funds, personnel, equipment, and materials

to allow for the proper maintenance and operation of the flood protective
works.

"(2) ‘he State, political subdivision thereof, or other responsible
local agency, which furnished essurance tnat it will maintain and operate
#ood control works in accordance with regulations prescribed by the Sec-
retary of War, as required by lew, shall appoint a permanent committee
consisting of ¢r heeded by an officiel hereinafter called the 'Superintend-
ent', who shall be responsible Ifcr the development and maintenance of, and
directly in charge of, an organization responsible for the eflicient opera-
tion and maintenance of all of the structures and facilities during flood
periods and for continuous inspection and maintenance of the project works
during the periods of low water, all without cost to the United States,"

The committee shall be composed of competent members, preferably persons
experienced in engineering or construction work of & nature similar to
the flood protection works. The committee must be given broad authority
to carry out its responsibilities. The name, address, and office and home
telephone numbers of the Superintendent, and any changes thereof, shall be
pronptly furnished the Divislon EZngineer.

"(3) A reserve supply of materials needed during a flood emergency
shall be kept on hand at all times."

The town of Fort Kent shall procure approximately 3,300
grain or feed type bags, 200 cubic yards of sand for these bags and an
adequate number of tools such as picks and shovels. Sufficient personnel
shall be designated to implement the filling and placing of these sand
bags in order to control sand boils and seepage behind the dikes and walls.
Sand, bags and tools shall be stored in a central location with the sand
stored separately. Borrow pits for embankment materials shall be secured
and sources of additional supplies of materials shall be established in
order that these articles can be obtained quickly in case of an emergency.



"(4} No encroachment or trespass which will adversely affect the
efficient operation or maintenance of the project works shall be per-
mitted upon the rights-of-way for the protective facilities."

The disposal of rubbish, erdction of fences, or berriers, the paint-
ing or erection of signs, the attachment of clothes lines vo flood walls,
or any form of trespassing on the project shall be prohibited.

"(5)}) No improvement shall be passed over, under, or through the
walls, dikes, Improved channels or {floodways, nor shall sny excavation
or constructlion be permitted within the limits of the project right-of -
way, nor shall any change be made in any feature of the works without
pricr determination by the Division Zngineer or his authorized repre-
sentatives that such improvement, excavation, construetion, or altera-
tion will not adversely affect the functioning of the protective
facilities. Such improvements or alterations as mey be found to be
desirable and permissible under the above determination shell be con-
structed in sccordance with standard engineering practice, Advice
regarding the effect of proposed improvements or alterations on the
functioning of the project and information concerning wethods of con-
struction acceptable under standard engineering practice shall be cb-
tained from the Division Engineer or, if otherwlse obtained, shall be
submitted for his approvael. Drawings or prints showing such improvements
or alterations as finally constructed shall be furnished the Division
Engineer after completion of the work,"

Any contemplated improvements or alterations as outlined above must
be submitted to the Corps of Engineers, Waltham, Massachusetts, and the
approval of the Division Engineer obtained prior to the town authorizing
the work. All requests for approval shall be in writing and complete drawings
in duplicate, one set of which shall be 1n reproducible form, must be sub-
mitted along with a full description of the work intended. The town will be
held responsible for obtaining prior approval from the Corps of Engineers for
any improvements or alterations proposed by itself, private parties or any
public parties. The town shall furnish the Division Engineer as-built
drawings, in sextuplicate, of the completed work.

"(6) It shall be the duty of the Superintendent to submit a semi-annual
report to the Division Engineer covering inspection, maintenance, and opera-
tion of the protective works.M

See Paragraph 12 of this Manual for instructions on submitting reports.

"(7) The District Engineer or his authorized representatives shall have
access at all times to all portions of the protective works."

The Division Engineer or his representatives will make periodic inspections
of the protective.works to determine if the project is being properly main-
tained and operated by the town. '"Follow-up" inspections, when necessatry,
will be made to determine if deficlencies observed during the inspection have

been corrected. A report with the results of each inspection will be furnished
to the town of Fort Kent for appropriate action.



"(8) Maintenance measures or repairs which the Division Engineer
deems necessary shall be promptly accomplished. ' :

The town should maintain the facilities and keep them in good repair
and not wait for the Division Engineer to call such matters to its atten-
tion. Upon request, the Division Office will advige the town how to make
any major repairs to the facilities.

"(9) Appropriate measures shall be taken by local authorities to
insure that the activities of all local organizations opesrating public or
private facilities connected with the protective works are coordinated
with those of the Superintendent's organization during flood periods.”

The town should formulate plans and negotiate agreements with local
organizations and companies, who are operating facilities connected with
the protective works, to insure that their activities will be properly
coordinated with the Superintendent's organization during flood periods.

"(10) The Corps of Engineers, with this document, has furnished local
interests with an Operation and Maintenance Manual for the completed
project to assist them in carrying out their obligations under these
regulations."”

The flood control committee should familiarize itself with the con-
tents of this manual. The town authorities are encouraged to call on the
Division Office of the Corps of Engineers for any additional advice or
instructions required by them in carrying out the town's obligations for
maintaining and operating the flood protection facilities.

10. MAINTENANCE.

a. The word "maintenance" as used in this manual applies to the upkeep,
repair and care of the work constructed by the Government and turned over
to the town of Fort Kent. If the work is neglected there will be deteri-
oration and possible failure during a potential flood when there is need of
dependable protection.

b. Satistactory and dependable operation depends on constant main-
tenance. The organization that performs maintenance must be familiar with
various parts of the system and will be in a position to use them effectively
in time of need.

¢. Maintenance includes regular inspectlon of the entire system. The
purpose of an inspection is to detect any deterioration or faulty operation
that indicates a need for repair or replacement. Inspection should be
accomplished by persons walking from one extreme of the system to the other
and visually inspecting each feature at close quarters.

d. 1In addition to inspection, sluice gates and pumping station
equipment require testing at stated intervals to insure proper operation of
all components.



e. During the winter months it may be necessary to inspect certain
project features in order to insure that no problems exist that could
delay the operation of the project in the event a sudden thaw and rain
storm occurs. The Superintendent should prepare a check off list of
potential problems. This list should provide that:

(1) Pumping station gates are free of ice and debris.

(2) Conduit and drailnage structures, entrances and openiags
are free of debris, leaves, snow and ice.

(3) Sluice gate structures are accessible.
This list should be expanded as experilence indicates.

f. Each of the major features of the project is discussed separately.
Particular emphasis is placed on those points which, based on experience
with special project features, require special attention.

11. OPERATION.

a. Operation in this manual refers to the actual use of the various
features of the protection works during flood periods. It is intended that
the procedure outlined herein under Appendix "B" will be sufficient to in-
sure protection from floods to the design stage. However, advice relative to
operation may be obtained, during working hours, from the Reservoir Control
Center (Telephone 617-894-2400, Ext. 627) of the New England Division office.

b. Representatives of the Division Engineer stand ready to assist the
town of Fort Kent in the operation of the project. This in no way lessens
the responsibility of the town of Fort Kent in operating the project.

c. When abnormal river flows and stages are expected it is important
that the Superintendent make immediate declsions, take prompt action and
have the authority to carry out his decisions.

d. To insure correct operation it is essential that at least two
persens (preferably 3) (1) Be familiar with all phases of the flood protection
works; (Z) Know when to start the pumping station; (3) Know the location of
all gates and valves and when to close them: (4) Know just what supplies and
transpert are on hand; (5) Know what men and tools can be mobilized for the
patrelling and repalr work.

e. Arrangements should be made with the National Weather Service in
Portland, Maine to keep the town informed on flood predictions.



f. Tt will be to the advautape of the town to negotiate agreements
with private owners and companies o operate and maintain project features
that are directly related to facilities and property of these parties.
However, the Corps of Engineers will look to the town for maintenance and
operation of the project since the town executed assurances of local
cooperation.

12. INSPECTION AND REPORTS. The regulations prescribed by the Secretary
of the Army call for semi-annual reports to be submitted by the Superin-
tendent to the IMvision Engineer covering inspection and maintenance.
Inspection of the flood protective facilities shall be made immediately
prior to flood seasons, immediately following floods, and otherwise at
intervals not exceeding 90 days as required by the regulations.

To assist the Superintendent in making his inspections and reports,
sample check list forms including blank NED Form 513 and sample forms
marked Exhibits A, B, and C have been prepared and included in Appendix
"C". The Superintendent shall have additional copies printed for use in
submitting his reports.

The semi-annual reports shall be submitted in triplicate to the
Division Engineer, Attention: Reservoir Branch, Operations Division,
each February and August. The reports will be submitted in letter form
with copies of the inspection forms covering the inspections made during
the pericd of the report. The reports shall cover the following points:

a. A description of the maintenance work performed in the preceding
six months.,

b. The number and classification of men working on maintenance,
regularly and intermittently.

¢. Description of any work performed by contract on the repair or
improvement of the project.

d. DPescription of use or operation of the system during the period
belng reported.

e. Suggestions relative to public cooperation and comments con-
cerning public sentiment on the protection obtained are considered per-
tinent and desirable but the inclusion of such data is not required.



B. DIKES

13. DESCRIPTION. There are dikes along the right bank of the St. John
River. The dikes are rolled earth filled, with stone slope protection
along river sides, with topsoliled and seeded land slopes and with road
gravel top surfaces. The thickness of the stone protection varies as
required by the various velocities in the channels. The height of the
dikes vary from 5 to 12 feet. The land side slopes are 1 on 2; the
river side slopes are generally 1 on 2.5.

14. MAINTENANCE, Paragraph 208.10 (b) (1) of the prescribed regula-
tions sets forth rules for the maintenance of levees. For the purpose
of this manual the words "levees" and "dikes" are interchangeable.
These rules quoted for levees apply equally to earth dikes, and_
applicable portions are quoted below, Following this, points ttat
apply particularly to the Fort Kent project are discussed.

"Dikes. (1) Maintenance. The Superintendent shall provide
at all times such maintenance as may be required to insure service-
ability of the structures in time of flood. Measures shall be taken
to promote the growth of sod, to exterminate burrowing animals, and
to provide for routine mowing of the grass and weeds, removal of
wild growth and drift deposits, and repair of damage caused by ero-
sion or other forces.

"To prevent development of possible Piping channels and discon-
tinuities which may lead to erosion of embankments by flowing water,
trees or shrubs will not be planted on the sides or top of embank-
ments. Areas of natural ground riverward of dikes may be considered
for planting, However, in each case, the effect of the plantings
on total performance of the project must be assessed, and the pro-
posal submitted to the Division Engineer for prior approval. Periodic
inspections shall be made by the Superintendent to insure that the
above maintenance measures are being effectively carried out and,
further, to be certain that:

"{i) No unusual settlement, sloughing or material loas of grade
or levee croas section has taken place;

"(ii) No caving has occurred on either the land aide or the
river side of the levee which might affect the stability of the levee
section;

"(1ii) No seepage, saturated areas, or sand boils are occuring;



"{iv) Toe drainage systems . .... are in goed working condition,
and that such facilities are not becoming clogged;"

The project includes underdrain pipes along the land side toes of
the dikes and along the back of all walls for nearly the full length
of their reaches. In general the underdrains are constructed in straight
runs between observation risers and manholes. During low water periods,
and at least once a year, the underdrains should be inspected to deter-
mine if sections of the drains are crushed or are partially or fully
filled. One method to inspect condition of drains, when drailns are in
straight runs and terminate in a manhole at one or both ends, is by
placing & light at the end of the run in an observation riser or man-
hole and detect the condition of run by placing a sloping mirror (similar
to an inverted periscope) in adjacent observation riser or manhole. If
the inspection indicates any filling or obstruction in a pipe, the pipe
shall be cleaned out by flushing and where necessary by use or rooters
or by excavation or by replacement. For other runs, inspection shall be
as outlined in paragraph 18 when the river is at least five feet above
toe of dike. T

"{v) Dralns through the levees and gates on said draina are in good
worklng condition;

"(vi) No revetment work or riprap has been displaced, washed out or
removed;

,"(vi1) No action is being taken, such as burning grass and weeds
duriang inappropriate seasons, which will retard or destroy the growth
of sod;

"(viii) Ahccess roads and ramps to and on the levee are being properly
maintained:

"(lxy Crown of levee is shaped so as to drain readily, and roadway
thereon, if any, is well shaped and maintained;

"{x ) There is no unauthorized grazing or vehicular traffic on the
levees:

"(xi ) Encroachments are not being made on the levee right-of-way
which might endanger the structure or hinder its proper and efficient
functioning during time of emergency.

"Such inspections shall be made immediately prior to the beginning
of the flood season; immediately following each major high water period,
and otherwise at intervals not exceeding 90 days; and such intermediate
times as may be necessary to insure the best possible care of the levee.
Immediate steps will be taken to correct dangerous conditions disclosed
by such ingpections, Regular maintenance repair measures shall be accom-
plished during the appropriate season ag scheduled by the Superintendent."



Any unususal settlement, sloughing or ceving should be corrected to
restore the oripginal dike grades. No major repair work shall be wmade
without prior approval of the Division Ingineer, in order that guch repairs
that may be necessary will not adversely affect the functioning of the
Protective tacilities.

The landside slopes of dikes and the tops of the dikes, except for roed-
ways, were topsoiled and seeded to minimize the damage from erosion and seour
Caused by surface runoff. Maintenance of 8 sturdy sod growth on dike em-
bankments is highly important as sod i3 one of the most effective means
of protecting the levee against erosion from rain, current and wavewash.
Perilodic mowing 1s essential to maintaining a good sod growth, and ghould
be done at such intervalg as necessary to keep down weeds and other
noxious growth and to prevent the grass height from exceeding 12",

When sections of the dikes require reestablishment of turf, seeding
operations should be started at the earliest practical date in the spring
to secure the greatest possible protection against erosion, Areas requiring
seeding shall be dressed to fill gullies and irregularities in the surface.
The following seed mixture wasg used in the original construction:

TABLE I

GRASS SEED

Percentage Minimum Minimum
by Weight Percentage Percentage
Kind of Seed In Mixture Purity Germination

For slopes graded at the rate of 4:1 and steeper.

Creeping Red Fescue 40 85 80
Kentucky Bluegrass 25 85 80
Kentucky 31 Fescue 20 85 80
Red Top 10 85 80
White Clover 5 85 80

For all other grass plots.

Creeping Red Fescue 45 85 80
Kentucky Bluegrass 30 85 80
Italian or Perennial Ryegrass 15 B5 80
Red Top 10 85 80

Note: Weed seed shall not exceed 1.0% of total mixture by weight.
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Tnspections of the dikes shall be made during and after perieds of
high water, as it is at such times that any weak spots will be discovered
that might otherwise be overlooked.

All stone protection shall be kept iree ol vegetation growti.

A1l observation risers snhall be properly maintained.
15. OPKRATION, Parsgraph 204,10 (b) (2) of the prescribed regulations
sets Forth rules for the operation of levees. These rules apply equally
to earth dikes and are quoted below. I‘ollowing these, a few of the points
which apply particularly to the Fort Kent project will be discussed.

"(2) Operation. huring flood periods the levee shall be patrolled
continuously to locate possible sand boils or unusual wetness of the land-
ward slope and to be certain that:

"(1) There are no indications of slides or sloughs developing;
"(i1) Wave wash or scouring action is not occurring;

"(i1i) No low reaches of levee exist which may be overtopped;

"(iv) No other conditions exist which might endenger the structure.

"Appropriate advance measures will be taken to insure the availability
of adequate labor and materials to meet all contingencies. Immediate steps
will be taken to control any condition which endangers the levee and to
repair the damaged section."

Operation of the dikes may be at a time of moderately high water,
such as a spring freshet, or may be when unusual conditions indicate the
possibility of dangerous flood heights. Prompt action in starting work
is of the utmost importance.

Requirements for patrolling the dikes depend on the depth of water
on the river side of dike. Patrolling of the dikes should start when the
water surfaces of the river and/or brook reaches the same elevatlon as the
surface of the ground on the land side of the dikes and floodwalls. The
patrolling should continue until the flood has reached its peak and receded
below the elevation of the land side ground.

The underdrains and observation risers along both dikes and walls should
be inspected during and following each major high water verlod and other-
wise at intervals not exceeding one year. They can best be inspected by
noting the flow or rise of water in observation risers. If water rises in
an observation riser, a constriction is indicated and the constriction

should be cleaned out.



i
The water level in observation riscrs shell be recorded at least
twice daily to determine proper functioning of the underdrains whenever
the rivers rise 4 feet above the elevation of the surtace of the ground
on the land side of the dikes and floodwalls.

Patrolmen should be thoroughly instructed as to their duties, what
they are to watch for, and the exact limits of their beat. On each journey
of inspection they should carefully examine Loth slopes of the dikes for
seepage or wetness on landside slope, send boils on landside of dike, wave

wash or scouring on riverside slope, and indications of slides or sloughs
on either slope.

All unauthorized traffic on the dikes should be stopped at once, and
petrolmen should be instructed to keep people off the dike unless they
can show passes or credentlials authori:zing thelr presence.

16. EMERGENCY REPATR MEASURES, Scours. Careful watch should be malntained
of the dike for indicatlion of scouring. I1f any indicatlion of scouring is
observed, soundings should be taken to observe the amount and progress of
the scour. Sandbagging or dumped rock will generally afford the most
practicable means of combatting this condition. The open ends of sandbags
go used must be sewed or tied after filling.

Wave wash. Wave action may cause displacement of stone protection
and wash-out of earth materials on the riverside slopes of

the dikes. Well-sodded slopes will usuallv withstand waves

from & storm of ambout an hour's duration without serious damage. An
attack over a longer period may become serious and the slopes should be
protected by sacking or equivalent means. The extent of washes can be
determined by wading along the attacked slope. Sandbags should be placed
in the erosions in as effective a manner as possible, carrying the pro-
tection well above the action of waves. Sandbags used for this purpose
require only about one-half cubicq foot of material and should be sewed

or tied., The sim is to obtain a maximum of coverage with only sufficlent
weight to hold the ssck in place.

sand Boils. a., (eneral. A sand boil is the result of a transfer
of pressure head and seepege from the river, through a pervious stratum
near or at the surface, to the landslide of the dike. This seepage under
pressure tends to push 1ts way to the surface and actually floats the
material through which it flows. No harmful effect results provided the
weight of the relatively impervious soil layer overlying the pervious
stratum, in which the flow under pressure is occurring, is sufficient to
counterbalance this pressure., When the soil stratum overlying the pervious
layer is insufficient to counterbalance the upward pressure or when no
such stratum exists, boils break through the surface on the landside
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wherever these weaknesses are present. The sand boil may discharge
relatively clear water or the discharge may contain quantities of sand
and silt, depending upon the magnitude of the pressure and the size of
the boil,

b. Effects of sand boils. Sand boils can produce three distinctly
different effects on the levee, depending upon the condition of flow
under the levee. These three effects are illustrated in Appendix "E".
In Figure 1, Plate No. I, the seepage flow develops a definite pipe or
tube under the levee, This breaks out at the landside tce In the form
of one or more large sand boila. Unless checked, thls flow causes u
cavern to be developed under the levee, resulting in subsidence of the
levee and subsequent overtopping. This case can be most easily recog-
nized by slumping of the levee crown, Figure 2, Plate No. I of Appen=~
dix "E", 1llustrates the case where seepage flows under pressure under
the levee without following a defined path, as the case above. This
flow results in one or more bolls outcropping at or near the landside
tce, The flow from these boils tends to undercut and ravel the slope,
resulting in a sloughing of the slope, Evidence of thls type of fall-
ure is found in undercutting and ravelling at the landside toe. TFigure
3, Plate No. I, of Appendix "E", shows a third type of effect of a sand
boil. In this ca&se, numercus small boils, many of which are scarcely
noticeable, outcrop at or near the toe. While no boil may appear to be
dangerous in itself, the consequence of the group of bolls is to cause
flotation of the soll, thereby reducing the shearing strength of the
meterial &t the toe, where maximum shearing stress occurs, to such an
extent that failure of the glope through sliding results,

¢. Genera) instructions for handling sand boils, All sand boils
shall be watched closely. A sand boil which discharges clear water in
a steady flow is usually not dangerous to the safety of the dike. How=-
ever, if the flow of water 1increases and the sand boil begins to dis-
charge material, corrective action shall be taken immediately,

d. Method of treatment.

(1} The accepted method of treating sand boils is to construct a
ring of sandbags arocund the boil, building up a head of water within
the ring sufficient to prevent further movement of sand and silt. The
accepted method of ringing a sand boil, shown on Plate No. II of Appen-
dix "E" is as follows:

(a) The entire base of the sack ring is cleared of debris in order
to provide a watertight bond between the natural ground and the sack ring.

(b) The sacks are then laid in a ring around the boil, with joints
staggered, and with loose earth between all sacks,

{c) The ring is carried only to a height sufficient to prevent mate-
rial from being discharged. The ring should not entirely stop the flow of
water, because of the probability of the excessive local pressure head
ceusing additional ruptures of impervious strata and boils nearbdy.
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{d) A "V" shaped drain constructed of two boards, or a piece of
sheet metal, is then placed near the top of the ring to carry off water.

(2) Actual conditlons at each sand boil will determine the exact
dimensions of the ring., The diameter and helght of the ring depend upon
the size of the boil, and the flow of water from it. In general, the
following considerations should govern:

(2) The base width should be no less than 1-1/2 times the contem-
plated height, |

(b) It is well to include weak ground near the boil within the ring,
thereby preventing a break-through later.

(c) The ring should be of sufficient size to permit sacking opera-
tlons to keep ahead of the flow of water, ‘

(3) Where many boils are found to exist in & given area, a ring
levee of sandbags shall be constructed around the entire area and, if
necessary, water pumped into the area to provide sufficient weight to
counterbalance the upward pressure.

Slougha. During prolonged high water stages, seeping and sloughing
conditions on the landaide slopes may occur. Such conditions should be
observed closely as to progress of seepage up the landside slope and the
amount of materis] that is being carried by seepage. If the seep velocity
becomes great enough to cause, or probably cause, erosion or sloughing of
the slope, a sandbag covering should be placed on the seeping area, begin-
ning well out from the toe and progressing up the slope. The covering
should extend several feet beyond the saturated area, If the material 1is
obtainable, the affected area should be covered with brush, straw or simi-
lar permeable material to a depth of two to four inches before pPlacing the
sandbag cover. This will permit the scep water to get away while serving
a8 a fllter to prevent loss of earth from the dike. After the covering is
placed, close observation should be maintained and additional layers of
sandbags placed on the previous ones until the velocity of the seepage is
reduced to a point at which the amount of material carried is negligibile,
Sacking sloughs are illustrated on Plate No. ITI of Appendix "E",

Raising existing earth dikes. 1In an emergency, time and other condi-
tions permitting, the grade of & dike can be safely ralsed three feet,
The methods most commonly used for this purpose are outlined in the follow-
ing paragraphs.

. Sandbag topping. The sack ordinarily used for topping an earth
dike shall be a grain or feed type sack (in lieu of canvas or sisal-craft
type) which holds 100 pounds of grain. Smaller sacks may be used if feed
sacks are not availeble. Grain sacks, filled with about one cubic foot of
earth, weighing about 100 pounds, will provide a unit about six inches
high, one foot wide and two feet in length,
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The sacks may be filled at the source of material and hauled to
the dike or filled from stockpile or borrow areas at the dike, condi-
tions determining the method employed. The same 1is true of filling;
i.e., whether power or hand methods are used.

The open end of the sacks should always face upstream or toward
the riverside of the dike and need not be sewed or tied. When the
sack faces the river the loouse end should be folded under and when
facing upstream the loose end covered by the succeeding sack.

The front line of sandbags in the first layer should be laid par-
allel to the dike center line end remaining bags at right angles to
the center line. The sandbags in the second layer are ell laid at
right angles to the center line, the third row similar to the first,
etc., as shown on Plate No. IV of Appendix "E". All sacks should be
lapped about 1/3 each way end well mauled or tramped into place, The
sacks should be filled to two-thirds their capacity when flattened
out to facilitate proper placing and prevent burating the sack when
mauled or tramped into place.

Plate No. IV of Appendix "E" illustrates the progressive method
of increasing the dike height and gives an approximation of the number
of' sacks required for dikes of various heights. Plate No, V of Appen-
dix "E" shows pictures of model sack dike or topping.

A crew of 160 men should fill, carry and place approximately
5,000 sacks per eight-hour day, all hand labor, when the gource of
material is within 150 feet of the point of placement. Production
will depend on conditions &t the site, location of storage and load-
ing areas, and type of bag filling equipment used.

b. Lumber and sandbag topping 1s the most setisfactory method of
raising low reaches of earth dike in emergencies, The chief objection
is the time required to install. In putting on this topping, as well
a5 eny other topping, & careful line of levels should be run and grade
stakes set in advance unless the dike top follows a dependable grade
line. Two-by-four or two-by-six inch stakes should then be driven on
the river side of the crown six feet apart and one~by-twelve inch boards
nailed to land side of the stakes. This wall, backed with a single tier
of sandbags, will hold out at least one foot of water. If the second
foot is necessary, the layers of bags will have to be increased in num~
ber and reinforced. Sandbags are laid gubstantially in the manner de-
scribed in a above, The stakes should be driven at least three feet into
the ground, leaving at least three feet out, which will, in extreme ceases,
hold & three-foot topping if properly braced behind the sandbags., Plate
No. VI of Appendix "E" illustrates this method of reising a dike.




C. FLOODWALLS

17. DESCRIPTION., The floodwalls are Type "I" of

reinforced concrete construction with waterstops at all joints.
Only the .ipper parts of the walls are visable since the £111 and
drainage materials placed on both sides of the wall have been back~
filled and compacted. In most instances, the channel side slopes
and the stone protection abut the river side of the wall.

18. MAINTENANCE. Paragraph 208.10 (c) (1) of the prescribed regulations
sets forth rules for the maintenance of floodwalls. Applicable portions
of rhese rules are quoted below.

"Periodic inspections shall be made by the Superintendent to be cer-
tain that:

’

"(1) No seepage, saturated areas, or sand bolls are occurring;

"(1i) No undue settlement has occurred which affects the stability
of the wall or its water tightness;

"(111) No trees exist, the roots of which might extend under the wall
and offer accelerated seepage paths;

"(1v) The concrete has not undergone cracking, chipping, or breaking
to an extent which might affect the stability of the wall or its water
tightness;

"(v) ‘There are no encroachments upon the right-of-way which might
endanger the structure or hinder its functioning in time of flood;

"(vi} Care 1s being exercised to prevent accumulation of trash and
debris adjacent to walls, and to insure that no fires are being built near
them;

"(vil) No benk caving conditions exist riverward of the wall which
might endanger 1ts stability;

"(viii) Toe drainage systems . . . . ., ., are in good working condi-
tion, and that such facilities are not becoming clogged."

Such inspections shall be made immediately prior to the beginning
of the flood season, immediately following each major high water period,
and otherwise at intervals not exceeding 90 deys. Measures to eliminate
encroachments and effect repairs found necessary by such inspections shall
be undertaken immediately. See instructions under Section C "Dikes" for
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mailntenance of underdrains. All repairs shall be accomplished by methods
acceptable in standard engineering practice.

19. OPERATION, Paragraph 208.10 (c¢) (2) of the prescribed regulations
gives rules pertaining to floodwalls during periocds of flood emergency,

"Continuous patrol of the wall shall be maintalned during flood
periods to locate possible leaksge at monolith joints or seepage under-
neath the wall. I'loating plant or bosts will not be allowed to lie
against or tie up to the wall. Should it become necessary during a flood
emergency to pass anchor cables over the wall, adequate measures shsll
be taken to protect the concrete and construction joints. Immediate steps
shall be taken to correct any condition which endangers the stability of
the wall.,"

20. EMERGENCY KEPAIR MBEASURLS, The Superintendent or responsible members
of his organization shall take immediate action to correct any condition
which endangers the stability of the wall. All such measures taken will
be reported to the Division Engineer immediately after the flood period.

Send Boils, BSee Paragraph 16 for emergency measures to be taken in
the event sand boils develop.

Monolith Joints. Appreciable leakage through vertical momolith joints
can be controlled by dumping cinders, sawdust, or similar mate-ial on the
riverside of the wall, The dumped material will be carried invo the joint
by the water and plug the leak.

Raising Grade of Wall, In an emergency, the walls may be raised
temporarily by a single row of sandbags or by erecting wooden flash-~
boards as shown in Plate VII of Appendix "E".
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D. DRAINAGE STRUCTURES (Sluice Gate Structures)

21. DESCRIPTION. Sewer lines and storm drains that pass under the
protection and channel are shown on general plan and utility sheets
included in Appendix "F" of this Manual. The sewer and drainage
sluice pate structures connected with the project are described below.
See drawings for location of pressure, special drainage structures and

standard underdrain, drain and sewer manhole structures not included
as a slulce gate structure. The slulce gate atructures are provided

with gates, access covers, ladders, pipe railings, etc. as applicable
to make a reliable, workable and complete installation.

a. Pertinent Data - Sluice GCates Structures
Structure No. 1 48" x 48" Manually or Mechanically%*
Structure No. 2 48" x 48" Manually or Mechanicallyx*
Pumping Station
2 36" x 36" Manually or Mechanically*

*Portable, modified chain saw engine

b. Construction. All sluice gate structures are of concrete
construction of various sizes and configurations with access through
top of structure. See drawlng for various types of construction covering
other type drainage structures.

¢. Sluice Gate Operation. Each sluice gate can be manually or
mechanically (portable chain saw engine) operated. The design of the
project is such that the gate in Structure No. 2 will be required to be
closed in time of flood control operations. Gate No. 1 will be required

to be closed only in the event of a break (fracture) in the pressure
conduit.

d. Pressure Conduit. At no time in the future shall the town
permit anyone to tie into the pressure conduit, noted on plan as 48"
R.C.P. These pipe lines are a vital part of the overall protection,
and considerable damage will result to protected areas if other drain
lines are connected to the pressure conduit.

22. MAINTENANCE. The lines and drains passing through the protection
should be adequately maintained and any breaks or leaks promptly repaired.
Where any excavations are necessary, backfills shall be carefully and
thoroughly compacted, taking care that no voids or nests of cobbles or
gravel are allowed to occur. Paragraph 208.10 (d){1) of the prescribed
regulations gives rules for the maintenance of sluice gate and other
drainage structures.

"Adequate measures shall be taken to Insure that inlet and outlet
channels are kept open and that trash, drift, or debris is not allowed to
accumulate near drainage structures. Gates and valves on drainage structures
shall be examined, oiled, and trial operated at least once every 90 days.
Periodic inspections shall be made by the Superintendent to be certain that:
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"(4) Pipes, gates, operating mechanism, riprap, and readwalls are in
good condition;

L J
"(41) 1Inlet snd outlet channels are open;

"(1ii) Care is being exercised to prevent the accumulation of trash
and debris near the structures and that no fires are being built near
bituminous coated pipes;

"(iy) Erosion is not occuring edjacent to the structure which might
endanger its water tightness or stabllity.

"Tmmediate steps will be taken to repair damage, replace missing or
broken parts, or remedy adverse conditions disclosed by such inspections.”

Locaticns where sewer lines and storm drain effluents are discharged
onto the stone protection should be examined periodically to insure that
there is no loss of stone material.

The stems of all gates should be kent completely coated with a water
resistant lubricant at all times to prevent corrosion and provide lubrication.
All drainage and sanitary structures including special drainage and standard
manhc les shall be inspected at least once a year and all collected debris
shall be removed.

All metal surfaces not otherwise protected must he kept pailnted to
maintaln the metal in good comdition. The exterior and interior metal work,
such as ladders, sluice gates, pipe railings and cover plates, exterlor gate
hoist and flap valves, will require frequent painting because of exposure to
the weather and/or to waters.

23. OPERATION. Paragraph 208.10 (d)(2) of the prescribed regulations gives
rules for operation of sluice gate structures. These rules are quoted below.

"Whenever high water conditions impend, all gates will be inspected a
short time hefore water reaches the invert of the pipe and any object which
might prevent closure of the gate shall be removed. Manually operated gates
and valves shall be closed as necessary to prevent inflow of floodwater.

All drainage structures in dikes shall be inspected frequently during floods
to ascertain whether seepage is taking place along the lines of their contact
with the embankment. Immediate steps shall be taken to correct any adverse
condition.”

As long as sewer lines and storm apd other drains and ditches into the
channel are draining freely they should present no special operating problems.

The requirements of Paragraph 208.10 (£)(2) of the prescribed regulations

which governs the operation of pumping stations applies to the operation of
the drainage and sluice gate structures.
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Competent operators shall be provided whenever it appears that
necessity for gate operation is imminent. The operators shall throughly
inspect, trial operate, and place in readiness all plant equipment.

The operators shall be familiar wit: the equipment manufacturer's in-
structions and drawings aazd with the "Operating Instructions" for each
sluice gate structure. The equipmeat shall be operated in accordance with
the above-menticned "Operating Instructions™ and care shall be exercised
that proper lubrication is being supplied all eguipment, and that no over-
heating, undue vibration or noise is occurring. Immediately upon final -
recession of flcod waters, the gate shall be thoroughly cleaned and
equipment thoroughly inspected, oiled and greased, A record or log of
operation shall be kept for each gate, a copy of which shall be furnished
the Reservoir Control Center following each flood.
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E. PUMPING STATION

24. DESCRIPTTON. The purpose of the pumping station, constructed by
the Corps of Engineers in the town of Fort Kent, is to dispose of the
interior drainage during high water periods. The station is provided
with sufficient pump capacity with one pump inoperable to discharge
two-thirds of the design runoff based on the existing developments in
the drainage areas. The storm water pumps are driven by diesel engines
directly connected through flexible couplings to right angle gear units
which transmit the power to the vertical pump shaft. The pumps are
vertical, fixed blade, propeller type of standard construction using
sreel columns and discharge elbows, cast iron bowls and suction bells,
bronze impellers, stainless steel pump shafts, and bronze bearings.
Eazch pump is provided with a electric motor operated centralized lub-
rication system. The station is provided with other facilities, such as
louvers, sluice gates, vent fan, sump pump, etc., to make a reliable,
workable and complete instation.

a. Pertinent Data - Fort Kent Pumping Station.

1. Drainage Area - 62 Acres,

2. Pumping Station

Number of Pumps 2
Capacity (each) 9,000 gpm 14.7 Static Head
Horscpower 75

Ruilding Size 75 -0" x 25' -Q"

b. Pumping Station. The station is located behind the protection.
The cutside dimensions of the brick and concrete structure are 26' -0" x
25" -0"., The intake chamber is 4' -0" wide, while the gravity flow discharge
is in a 4' -0" wide chamber leading to a 48" gravity conduit pipe. Flood
discharge will be by two (2) 18" steel pipes carried over the dike.

1. Pumping Equipment. Tlwo pumps are provided with each pump

having a capacity of 20 cfs (9,000 gpm), two—thirds of the required station
capacity, against the design flood with suction sump of high

water elevation. Each pump is driven by a diesel engine through a right
angle gear unit. The pumps are vertical, fixed blade, propeller type of
standard construction using steel columns and discharge elbows, cast iron
bowls and suction bells, bronze impellers, stainless steel pump shafts and
bronze bearings. Each pump is provided with electric motor operated cen-
tralized lubrication system. Each pump is capable of operation agalnst all
river stages up to the top of the dike. Each pump discharges over the top
of the dike. Two sluice gates, one located in front of each pump, will seal
off the pump sump except when opened for activation of the station. A
sluice gate is provided on the river side of the dlke in a sluice gate
structure to close off the gravity flow conduit.
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2. Sluice gates. Each sluice gate at the pumping station is
a seating pressure type of standard cast iron construction with bronze
seals. Floor stands have been installed for operation of each gate.
Each sluice gate can be manually or mechanlcally (portable, modified
chain saw engine) operated.

a. Manual Operatlion - The project has been provided with
4 (four) handcranks.

b. Mechanical Operation - The project will be provided with
a lightweight gasoline chain saw engine with a reduction gear attached
driving a splined shaft which is then coupled to the input shaft on the
g8luice gate stand for operation.

3., Sump Pump. An electric motor operated wet pit type sump pump
is provided in the pumping station for dewatering and for handling any
leakage into the sump. An alarm will sound when the water level in the
sump drops to 3 feet and the pumps will automatically shut off when the
water drops to 2 feet.

4. Heating. The pumping station is equipped with oil fired forced
warm ailr furnace, thermostatically contrclled to maintain inside temperature
at 55°F. The furnace shall be maintained operational in order to insure
that this minimum temperature is m:zintained in the pumping station through-
out the year. In addition, a humicistat will override the thermostat to
operate the heater as necessary to maintain the relative humidity at not
higher than 50%.

5. Ventilation. A small fan with ductwork is provided for ventil-
ation of the sump. The diesel engines are radlator cooled with each radiator
connected to exterior wall louver >y ductwork to prevent short circuiting of
cooling air, Inlet louvers are provided for air supply to the radiators.

6. Water level indicators. Indicators for both the station sump
and the river water levels are provided.

7. Electric service. FElectric service is obtained from the Maine
Public Service Company. Service is 240V, single phase, 3 wire. The service
1s extended from existing lines along Main Street and run overhead approxi-
mately 300 feet along the new access road and then underground to the station.
All interior conductors have heat and moisture resisting type insulation and
are installed in rigid steel conduit. Conduit has been installed for use by
the Continental Telephone of Maine for providing future telephone service.

25. MAINTENANCE.

a. Regulations. Paragraph 208.10(f)(1) of the prescribed regulations
governs the maintenance of the pumping station.

"Pumping plants shall be inspected by the Superintendent at intervals
not to exceed 30 days during flood seasons and 90 days during off-flood
seasons to insure that all equipment is in order for instant use. At regular
Intervals, proper measures shall be taken to provide for cleaning plant,
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buildings, and equipment, repainting as necessary, and lubricating all
machinery. Adecuate supplies of lubricants for all types of machines, fuel
for diesel powered equipment, and flashlights or lanterns for emergency
lighting shall be kept on hand at all times. An empty conduit has been
provided at the station so that telephone service can be provided by the
town at the pumping plant. All equipment, including switch gear, trans-
formers, motors, pumps, valves, and gates shall be trial operated and
check2d at least once every 90 days. Megger tests of all insulation

shall be made whenever wiring has been subjected to undue dampness and
otherwise at intervals not to exceed one year. The results of the megger
tests shall be forwarded to the Division Engineer, Attention: Project
Operations Branch, Operations Division. In addition, a record shall be
kept by the Superintendent showing the results of such tests. Wiring
disclosed to be in an unsatisfactory condition by such tests shall be
brought to a satisfactory condition or shall be promptly replaced.

Diesel engines shall be startec at such intervals and allowed to run for
such length of time as may be necessary to insure their serviceability

in times of emergency. Only skilled electricians and mechanics shall be
employed on tests and repairs. Operating personnel for the plant shall

be present during tests. Any equipment removed from the station for
repair or replacement shall be returned or replaced as soon as practicable
and shall be trial operated after reinstallation. Repairs requiring
removal of equipment from the plant shall be made during off flood seasons
insofar as practicable.”

b. Recommendations of Division Engineer. To help carry out the above
quoted regulations, the Division Engineer recommends the following:

{1) General. Proper maintenance of the pumping station requires
periodic operation of all equipment at frequent intervals to keep equip-
ment in good working order and all parts well lubricated and free from
corrosion. Periodic operation of equipment also permits an inspection
of the functioning of all equipment so that defective parts may be properly
replaced or repaired before their use is required for pumping operations.
Inasmuch as mechanical and electrical equipment deteriorates rapidly from
idleness as well as from continued use, a thorough and complete maintenance
routine 1s justified.

(2) Diesel engines.

(a) Twice a year, in the spring and fall, each engine should be
run for two hours. The operation of the engines for this length of
time is necessary to get the crankcase oil warmed up sufficiently to
evaporate any fuel that entered the crankcase during starting and to
evaporate any moisture that is in the crankcase o0il due to condensation.
If the station is operated for flood purposes during either of these
periods, this operation will meet the maintenance operation requirement.
During this period of operation, the cut-out coupling between engine and
gear unit shall be set so the pump does not operate. The functioning of
the engine and accessories should be checked for proper performance. The
following are the principal items to be checked:

0il Pressure
Water Temperature
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(b) Once each month, each cngine, gear unit, and pump shall be
operated for two of three minul.es, This two to three minute opera-
tion may be run with the sump dry. DO NOT OPERATE ANY PUMP LONGER
THAN THREE MINUTES DRY. This two to three minute operation will
demonstrate that the engine will start properly and will be suffi-
cient to circulate oil in the engines and gear units to all surfaces
and will spread u greuse coating on the grease lubricated shafis and
bearings. TIf this short period of operaution indicates any unusual
noises in the pump or gear units, the unit should be shut dosm immed-
iately, the sump Ilocoded and the unit operated as necesssry to deter-
mine the source of trouble and necesgsary repairs,

(¢} 0il in the engines should be changed twice # year or after
every 100 hours of operation, whichever is more frequent. At the time
of oil changing, the oil filter should be removed and replaced with new
filter element.

(@) The drain valve at the base of the vertical exhaust pipes
should be opened once a month while the engine is in operation to al-
low the condensate collected in the pipe to drain before it collects
sufficiently to back up into the exhaust manifold and into the cyl-
inders.

(e} Antifreeze no longer requires draining at the end of each
cold weather season; it may be retained in the cooling system for an
€xtended period dependent on tie oulcome of a hydrometer test accomplished
during performance of schedulei Freventative Meintenance Service on the
engine. Rust inhibitor shall ve added annually. Permanent type anti-
freeze shall be used at all times and shall be adequate for protection
agalnst freezing at minus 300 F.

(f) All manually operated louvers shall be opened prior to start-
ing englnes.

(3} Pumps. No maintenance of the propeller pumps is ordinarily
required except that necessary to keep them painted and lubricated.
The Farval grease lubricator on each pump should be ovnerated
to pump grease to each grease ..ubricated bearing prior to each pump
operation and after each half hour during continuous operation, After
each "wet sump" pump operation, the inside of the pump column, dis-
charge elbow and the propeller and suction bell shall be fiughed clean
with hose using water from tank truck.

(4) Gesr units. The gear units are fully enclosed oil lubri-
cated., The oil level must be kept at the indicated level in the sight
glass at all times. Tie oil in the gear units should be changed every
two years,

24



(5) Sluice gates. The sluice gates should be operated a few
inches of travel each month and through full travel once yearly. The
stems of all gates should be kept completely coated with a water

resistant lubricant at all times to prevent corrosion and provide lubri-
cation.

{a) Mechanical gate operator — The portable gasoline chain saw
engine should be stored in the pump station in a safe, readily available
location and shall be maintained operable at all times. Manufacturer's
instructions relative to maintenance and attachment of the unit to the
sluice gates will be provided. These instructions shall be maintained
in the portable operator storage. This unit shall be tested om the
gates when the gates are tested. A small can (approved for volatile
fluid storage) of gasoline shall be obtained and stored in the same
location with the portable operator. The portable operator is a standard

chain saw engine and, as such, can be repaired by any chain saw repair
facility.

(h) Gate handles - Gate handles shall be stored in a safe,
readily available location in the pump station.

(6) Sump pumps. The pumping station is provided with a sump pump to

handle any sefpage into the sump and to evacuate the sump after each
pumping operation. The pumps and motors should be lubricated annually
and the float mechanism checked monthly by manually raisiong and lower-
ing the floal to start and stop Lhe pump. Sump pumps are provided with
"Manual-Off-Automatic' switch. Switch shall be in Automatic position

at all times except when ststion sluice gates arc open to station sump
in which case they should be placed in the "off" position. The '"Manual”
position of the switch should only be used in an emergency and only
under constant surveillance of the water elevation in the sump. DO NOT
ALLOW THE PUMP 10 OPERATE MORE THAN ONE MINUTE WITHOUT WATER.

(7} Painting. All metal surtfaces not otherwise protective must
be kept painted to maintain the metal in good condition. The exterior
metal work, such as pipe railings, tresh racks, cover plates, exterior
gate hoist, hoist housings, and flap valves will require frequent paint-
ing because of exposure to the weather.

(8) Pump sump. After each period of high water during which the
propeller pumps have been used, the sump should be emptied of water and
the sump cleaned of all silt and debris. Most of the deposit on the
floor can be washed into the pump sump by a stream of water from a hose
and then removed with the sump pump. Any large debris, sticks, stones,
rags, etc., should be removed manually. After the sump has been cleaned ,
the sump pump should be cleaned of all foreign matter.
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i
(9) Anchor bolts. At yearly intervals, all archor bolts, piping
bolts, Dresser coupling bolts, pump assembly bolts, and all similar
parts shall he cnecked for tightness and tightened if necesgsary.

{10) Lubrication. The two main requirements to keep equipment
well lubricated are to operate equipment frequently to spread a film
of lubricant over the bearing surfaces, and secondly to use proper
kinds and grades of good lubricants. Cup greases should not be used
on the equipment for any purpose because most cup greases have water
as & binder, This moisture in contact with idle metal surfaces will
corrode them in time, The types and gradea of grease and oils should
be in accordance with the equipment manufacturer's recommendations.

(11 ; Menufacturer's drewings and recommendations. The Corps of
Engineers has furnish:d the town of Fort Kent a complete set of manu-
facturer's drawings pertaining to the mechanical and electrical equip-
ment in the pumping stations. These drawings should be kept in good
conditlon by the town of Fort Kent and availlable for reference at all
times, If, for any reason, the drawings become damaged or lost, they
should be replaced. The manufacturers will replace drawings for a
nominsl cost, The Operating and Maintenance Instructions of the engine
manufacturers should be followed for diesel engine care,

26. OPERATION,

a. Reguletions. Paragraph :'08.10(f)(2) of the prescribed regu-
lations governs the operation of pumping stations.

“Competent operators shull be on duty &t pumping plants whenever
it appears thut necessity for pump operation is imminent., The opera-
tora shall thorougtly inspect, trial operate, and place in readiness
all plant equipment. The operators shall be familiar with the equipuaent

manufacturer's instructions and drawings and with the "Operating In-
structions” for each station. The equipment shall be operated in ac-
cordance with the above-mentioned "Operating Instructions" and care
shall be exercised that proper lubrication is being supplied all equip-
ment, and that no overheating, undue vibration or noise 1is occurring.
Immediately upon final recession of flood waters, the pumping station
shall be thoroughly cleaned, pump house sumps flushed, and equipment
thoroyghly inspected, oiled and greased. A record or log of pumping
plant operation shall be kept for each station, & copy of which shall
be furnished the Division Engineer following each flood."
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F. MISCELLANEOUS FACILITIES

27. DESCRIPTION. Miscellaneous structures and facilities constructed
as part of the protective works include the timber staff gage in Sluice
Gate Structure No. 2, pavements, flap gates in underdrain system not
covered elsewhere, chain link fencing, and highway ralling.

28. MATNTENANCE.

a. Paragraph 208.10(h) (1) of the prescribed regulations governs
the maintenance of miscellaneous facilities:

"Miscellaneous structures and facilities constructed as a part of
the protective works and other structures and facilities which function
as a part of, or affect the efficient functioning of the protective works,
shall be periodically inspected by the Superintendent and appropriate
maintenance measures taken. Damaged or unserviceable parts shall be re-
paired or replaced without delay."

29. OPERATION.

a. Regulations. Paragraph 208.10 (h){(2) of the prescribed regulations
governs the operation of miscellaneous facilities.

"Miscellaneous facilities shall be operated to prevent or reduce flooding
during periods of high water. Those facilities constructed as a part of the
protective works shall not be used for purposes other than flood protection
without approval of the Division Engineer unless designed therefor."

b. Debris Removal. During a flood or heavy rainfall, observations for
collection of debris should be made along the dike stone protection.
Debris could block the flow of water to pressure conduits and to the
drain inlets. Men and equipment should be available within reasonable
time and distance to assist in debris removal wherever necessary.
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G. OPERATIONS PLAN

30. PROJECT OPERATION. A plan of operation for floods is covered in
Appendix "B". Severe floods can occur at any time of year. Fortunately,
a few hours warning time should be available for local authorities to
mobilize men and equipment for serious flood conditions. However, trained
operators will be required at the Fort Kent Pumping Station and manpower
and equipment should be on call for duty on the various project features
to insure maximum project operation and efficiency.

31. COOPERATION. Representatives of the Division Engineer stand ready
to assist the Town in the operation of the project. This in no way
lessens the responsibility of the State of Maine or the town in the
operation of the project.
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H. DRAWINGS AND SPECIFICATIONS

32. DRAWINGS AND SPECIFICATIONS. A complete set of contract drawings

and specifications was furnished the town of Fort Kent at the time

of initiation of project construction. A full size set of drawings
showing the project as actually constructed will be furnished the

town of Fort Kent at the time of completion and transmittal of this
manual; reduced prints of these drawings pertinent to the operation

and maintenance of the project are included for reference in Appendix "F".
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APPENDIX A

REGULATIONS PRESCRIBED BY THE

SECRETARY OF THE ARMY



TITLE 33-NAVIGATION AND
NAVIGAOLE WATZRS

Chapler 1i—Corps of Eagbeers, War
Department

PaRT 208—Proos Conyrot REICLATIONS

T MAINTERANCE NI OPERATION OF FLOOD
CONTROL WOLKS

Pursuant Lo the proviaions of sectiun 3
of the Act of Cangress appraved June 13,
1936, a4 amended and supplamented (49
Stat. 1871: B0 Btal. B1T; and bS5 Biat.
830; 33 U. 8. C: T0lc; T0le-1), the ole
lowing regulaticus are hareoy prescribed
to govern the malMenance wnd opera-
tion of fiood sandrol works:

§200.10 Lovel food prolsction works)
mainienance and operstion of struciurm
and factiliiese(n) Clanersl (1) Tha
structures uod facllities consiructed by
Lthe Unuted Siates for Jocal fLoad protes-
tion abail be continnously malntuloed in
sueh & taannar and opersted at sush
tlmes and for mich pariods as SBAY be
neossary to oblain the masimum

fils.

() The Batr, politcal subdivialoa
thereof, or other responalble Jocal
agency. which furnished asmrance that
it will walntain and opersie fiood cen-
trol works ln accordance with regula-
tiona prescrided by the Becrolary of War.,
a8 required by law, shall appoint & pes-
manent committee conalsiing of oF
headed by an omcial hereinniier called
the “Superintendient,” who shall Lo re-
sponsibla for the develupmant and raaia-
wnance of, and direcily In charge of, an
organization re;pontible fur e elitlsnt
operution sud nisiptenance of all of the
structures sid fecilities durlng ficod
periods and for contloucus iospection
and mutptenance of the project works
during pericds of low water, all without
cost to Lhe United Glates,

(3} A reserve supply of maloriaa
nesded durtng a Bood emergency shall
ba kept on hand at sil Unes,

(4) Mo encroschment oF Grcsiead
which wiil adversely affect Lhe eficient
operolion of malntoosnce af Lbe projnct
works ahall be permitied upon the rights-
of-way for the protective facilluias.

(5} No improvement ahali be passad
ovey, under, or throudh Whd walis, jevoss,
improved channels or Gaxdways, nar
aliall any excavation or oanstructich be
permitted withdn the Hmita of the prol-
ect right-of-way, nor thall any change
be made in any fealure of the WOrks
without prior determinstion by the Dis-
triet Englpeer of the War Lepasiment
of his .suthorieed represantative that
such Improvenment, excavalon, soastiuce
tion, or slterslion will pot sdverscly af-
tect the functioning of the protective
facillties. Buch improvements or citer-
ations sa may be found % be desivable
and perinissible under the wbove de-
termination shall Lo constructed In ac-
cordance with standard engiheering
practice. Advice regarding the effect ol
proposed Improvemenis or alierations
on Lthe functivning of the project and y\nes
formatlon concerning methods of con-
siruction scceplable under standard en-
gloeering praciice shell be obtained from
the Diattict Euglneer or. if otherwise
obteined. shall be submitted for his ap-
rtoval. Drawings of prints showing
such hinprovcementls or silcrations &
finally constructed shiali be furnahed the
Dm;lcl. Engineer alter compiction of the
woik.

W8) I shal e the wely of 4 sl
wlendun tu woiill & saoisiaudual iupont

10 the LAstrier wodliverr SUVOrmy Inepec - -

ton. malnteasance, shd uperdtion of thi
prolective oty .

(1)} Tha Dutrict Ruglueer of his au-
thoriied repteseniatives shall bave se-
cead sl wli LIDIRS o al) pocvions of the pro-
seclive works.

(37 Malntioince messures or repirs
which the Disirict Engineer decrod nec-
essaty ahall Le prowmplly taken or made.

(% Approprisie messures shall be
taken by locwl suthoriiias to inaure that
tha sttivities of all local organisations
opersling jrublic oz private [acilities con-
Béckd wikh the prolovive wWolls Afe 00+
ordinsipd with those of tha Buperiuiend.-
sob's orgauisstion during fluod periods.

€18) 'The War Deprrinent @il furmh
loeal inlercsts with an Oparatics sad
Maintenance hinnudl Sor vach oBarieled
project, ar separate Laciil part thereot,
0 assisi thent In earrying cut their ob-
lzations under Lhema rogulations,

(b} fovses—(l) lciztmaonas, The
guparinlendant shall provide at all tioes
puch IAintenanca ns ey Oe required Lo
fpsure servicesbility of the stouciures £
ticae of food. Wessures ahall be toien
to jromota Lhe growih of sod, exterud-
nate bprrowing animals, and to provide
far routine mowing of the grass and
wecds, retoval of wild growth and drifs
depotits, and repaic of daimage chused by
eroslon or otacr forces. Where prace
ticable, measures shali be taken to relard
bank erosion by plunting af willows or
other suitable gruwth on aress rivarward
of the levees. Periodic lnrpections sinil
be made by the Buperintendent W inkure
that the thbove maluleninor mensucts
are belng effeclively carried out and,
furthier, to be certaln thai;

(1) No unususl settlement, alpushing,
or thaterial loss of grade or leves cicem
section has taken place;

() Ko eavingy hsy oceurred oo elther
the land slde ar the river side of the leyoe
which might aflect the stabllity of the
layes spction:

(it No seepage, anturaled Areas, orf
sand bolls are occurring;

{iv} Toe drainage sysiemns and prev-
sure rellel wells are it good working con-
dition, and that auch facuitles are Dot
becoming clegeed,

{v) Drains through the levess and
gates on said drafes ATe In g00d working
eondition;

(vi}) No revetment work or riprap has
been displaced, washed oul, ur removed;

tvl) No action i Deind taken, sueh
a2 burning grasa and weeds do. o La-
Approprinte acasons, which wiii reiard
or Oeatroy tlie growth of sod;

(vill) Access ronda t¢ and on (ha Javes
srs tuing properly mhintalued;

(%) Catle guards and gates als in
gaad condition;

(x) Crown of levee i3 shaped du 4 W
drain readlly, snd roscdwsy thereom,
&Ny, i3 woil shaped and muinisinad;

(AD There is nu unzuthorisad graning
or vehleular traftic on 1he levews,

(xi1r Encroachmentt are not beind
mads on the levee right-of+way which
mignt endot-ger the structure or hinder
1w proper nnd efficiert funclionlng qus-
fn tiimew of emeryency.

Buch lnspoctions shall be made 1m-
mediately prior to the beginning of tha
figod scasen; urnraliately [cliowing eech
malor high weter prriod, and olherwim
at intervaly nat excecding §0 Cuyn, tnd
such intermedinte tivnes as may be neles-
aary Lo insure (ne best pussibla cars of

Wl Juver  hndoukin pteps wil be uiser
Lo covEecy 8 JZvicus culuditions disclusod
by auch Tuspcttiond. Kagulsr manie-
nance repair sieasarss shell be acoOBR-
plisiied durl.y the appraytiale MIRIOR
&l schedulvd By {he Buptrintendenk

(D Operstion, Dutlng ood pariods
the levee shall he piattolted continumaly
to locote possible sand boils or un
welnoss of The lusdward siope and o be
certaih that!

) Thee are no indications of sdides
or sioughs dereloyng:

1Y Wave wash or scouring actian 1a
not oceurriig;

(i1} No low reaches of levee enist
which may be pvertopred;

(tv) No other cunditicia exist which
might endanger the strueture.

Aparopriate advance easufes will be
taken to insure the avallability of ade-
quste iabor and thaterials to meet all
eonitingencies  Imowdiate stepa wil be
taken lo controi any condidon which
sadangers the Joves and (o repal tha
damagoed section.

¢} Floog walle—(1) Maintenanod.
Periodic 1napections chall be made by the
Suptrintendent Lo be ceriain that:

1) No scepage, saturaied mrems, o
sahd bolis Aré GSCWITIRG:

(i) No undue sctilement has ccourred
which affects the siabliity of the wall o
its water Uiphtness, !

(1) No |rees exiat. the roots o which
might extend under the wall and offer
accelerated secpage pathi:

{iv)} The ccnctela haa not Urndergons
eracking, chipping, ot bLreaking o an
extenl which talght affect the siadliky
of the wall or its srater lightoesd;

(v} Thers pre o cocroachmouls 2pon
thg right-ol-way which might sndanger
the structure or hinder ity funclisniag
in tuoe of food,

{vi) Core is being exereised (o rree
vent accumulation of tiwsh and dabets
silacent W weis, w5d to inture that ne
fires are beicg buut uesy twm!

(ril} Mo bank caving ecuditimu exlss
riverward of the wall which pugut ea-
danger its stability;

vl Too dreliags syslams end pres-
surs relief webls afe In §0od workioy oo
ditica. snd that such facllitios are Bol
becowsing clowKed,

_Bueh Lospmcilons shell be mads imme-
djetely prior to the bextaniag of the flood
pnson, impiediately foliowlhy exch mna-
jor high woler pariod, end otherwlie 4t
latervais not excuoding W durs. Meas-
ures to eliminale encrvachoenls and ¢f-
fect repairs fcuhd Decosdary by such lu-
spections absil be wildertulen Imxed-
ately. Al repairs shall be accompianed
by methods u&c;able ia standard eb-

seping practlod.

w::) Oparation, Contlnuous puteal of
the wall shall be malntainced during ficod
peciods Lo locata possible leakhge at ann-
olith joints or sdupate undernesih the
wall. Mosting pinot or bosts will st be
allowed tc lls agulnat or e up b0 the
wiil., Showd it beoome ReCLsLLIY duning
& food emergency $o e snchor oables
ower Lhe wall, sdrguaia meslurcs shall
e taken Lo nTalect the vonerete and tone
struction joiats. lmnmedinte sleps ahall
be taken W correst apy condiuon which
endsngers \he slubility of the will.

(d) Droingpe structurds-=(1) Kotul.~
nance. Adequdle nessures ehall e Mt't\
o lnaure that tnlet and vullct channtis
are Nept open nad tual Lrash, drift, ur
debris ia not cllowed to atouulote Reds
dreinsge aructuras. ¥1ep gates and
pasnuslly oparated gules and valvis On



arainage struciures shall be examined,
olled, and trial opernted st Jesst ance
every 90 days. Where disinege stryc-
tures are provided with stop lug or other
emergéncy closures, the condition of the
equipment and ita housing shall be in.
apected regularly and s irial installation
of the emergency closure shall be made
at least onee cach year. Periodic inspecs
tions shall be made by the Bupsrinlend~
ent to be certain that:

{1} Pipes, gates. operating mechanism,
riorap, and hcadwalls are 1o good con-

tion,

CUiy Inlet and oullet channels are open:

(41) Carc is being exercised 1o prevent
the sccumulation of trash and debsls
near the structures and that no fires ale
being built hear bituminous coated pipes;

(v) Erosion is not occurring ad/scent
to the structure which might endsnger
its water tightness nr slabillity.

Immediste steps will be taken to re-
palr damage, replace misaing or broksn
parts, or remedy sdverse conditions dis-
closed by such inspections,

(3) Operalion. Whenever high watar
conditions |mpend, all gates will be in-
spceted & short Lime before water reaches
the Invert of the pipe and any object
which might prevent cloiure of the gata
shall be remcved. Automatic gates shall
be closely observed untit it has beed &g~
tertalned that they are securely closed.
Manuslly cperated gates and valves shall
be closnd s necessary to prevent Inflow
of floot, water.® All drainsge siructuras
in leve:s shali be inspected frequenmtly
during floods to ascertain whether seep-
age is toking place along the lnes of
their contact with the embankment,
Imimediate stepa shall be taken to cor-
reol any adverse condition. .

{8} Closure structures—=i1) Mainte.
mnance. Cilosure structures for trafiic
openings shall be Inspecied by the super-
intendent avery 90 dayn to ba nertain
that:

{{) No parts are missing.

ULy Metsl parts are ndequately cov-
ared with paint;

iy All movable parts sre in satlse
factory working craer,

tiv) Prgper closure can  be

promptly when necessary;
i (v} Bufficient materials pre on hend
for the erection of sand bag closures and
that the location of auch materials wil)
be, ~eadily nccessible jo timves of emar-
gency.

Tools and parts shall not be removed
for athier use. ‘Trlnl erections of one or
more chwure structures shall ba made
once each yeur, allernaiing the struc-
‘ures chosen so that each goate will be
erected al teast once in each 3-year pe-
riod.  Trial erection of all closure struc-
tures shall be made whenever a change is
made in key operating personnel, Where
raliroud operation mukes ivial erection of
8 closuve structure infeasible, rigorous
inspection snd drill of operating per-
sonnel may be substituted therefor,
Trial erectlon of sand bag closures Js not
required. Ciosure materiaia will be care-
fully cheeked prior to and following
foqd puriods, und damaged or miming
Pazts shall be repaired or replaced Im-
mediutely,

3y Operatian,  Erection of each mav-
sble clesure shall bs stacted in sufcient
lime to pevnit cornpliction before flood
Wwaters 1¢ach Lhe top of the structure
aill. Information regerding the proper
meihod of citcting cuch tndividual eloa-
ure stiuclure togeiher with nn estitnate
of ithe time required by an experienced
crew to complete ls ereciion will be given

made

In the Operation «nd Muintenance Man-
ual which wiil be Iurn&shcd locnl intereats
\ipon completion of \he project  Closure
structures will be inspected frequently
during flood per.ocda 1o ascertaln Lhat no
undue leukage ia occurring end that
drains provided Lo care for ordinary leak-
age are functioning properiy. Beaty or
floating plant shull not be pilowed Lo tie
Up to closure siructures or to dischargs
palsengers or ¢argo over them.

(1) Pumping piants—i{1) Main{ e«
nance. Pumping plants shall be inspected
by the Superintendent st intervals not
to excesd IO days during ficod seasons
atid 80 days during ofi-flood seasons to
Inaure Lhatl sil equipment is in order for
instant use. At regular intervaly, proper
measurcs 3hall Lo taken to provide for
cleaning plant. bulidings, and equipment,
repalnting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for ali types of machinas, fuel
for gaaoline or disse] powerca eqilpment,
and fah lights orianterns for emergency
Ughting shali be keot on hand et all
timea, Teléphone service shall be main.
talned al pumping plents. Al equip.
ment, including awitch gear, tranxform-
era, motors, pumps, valver, and gates
shaii be trin! operated and checked at
least once every 90 duys. Megger tents
of sl Insulation shall be made whenever
wiring has been subjected to undue dammp-
neas and otherwise at intervals not to
exceed one yewr. A record shall pe kept
showing the resuits of such tests, Wir-
ing disclosed to be In an uncatisfactory
condition hy such tests shall be hrought
o & selisfactory condition or shall be
promptly repiaced Diesel and gusoline
englnes shail be started at such inters
Yais and aliowed to rus for such Jength
of time 38 may be necoasary to insurs
their ‘serviceabllity in times of emar-
gency. Only skilled electricians and me-
chanics shaill be employed on Lcsta and
repaits. Opersting personnal for the
plant shall be present during tests. Any
equipment removed from the station for
FePRir or replacemnent shkll be returned
or replaced as scon s practicabis shd
shall be trial operated after relnstal-
Iatlon, Repairs requiring removal of
equlpment from the plant ahall be made
during off -Acod tessons insofar as prac-
ticabie.

() Operation. Competent operators
shall be ot duty at pumping plunta when-
ever It appears that nccessity for pump
operation Is imminenl. The operator
shall thoroughiy inapect, trial operate,
and place in readiness ail plant equip-
ment. The operator shali ba [amiling
wilh the eguipment manufacturers’ (n-
structlons and drawings and with the
“Operaiing Iostructions” for each sta-
tlon. The equipment ahall be operated
in accordance with the above-mentionsd
"Operating Instructions” ¥4 cars shall
be exerclaed that proper jubrication b
being subplied alil squipment. and that no
overhieating, undue vidbratlon or nolse U
ocowrring. Immedistely upon fnsl re-
cesalon of flood walers, the pumping sia-
tion shail be thoroughly cleaned, putcp
house aumps flushed, and equipment
thoroughly inspected, oled and gressed,
A tecord or log of pump.ng plant opera-
tion shall be kept far esch station, & copy
of which shall be furnished the District
Engineer lollowing each fipod.

tg) Channels and fiooduays — ()
Maintenance. Perivdle Inspections of
improved channels snd floodways shall
be inade by the Bupcrintendealt to be
certain that:

(1} The channei or Nocdway is ¢lear of
debris, weeds, and wild giowth;

G40 The thandet or fondway U nog
being restricted by the depositing of
wasle mnalerinls, bullding of unsulhors
laed structures or other encroschments;

UL} The capecity of the eashoel op
flocawey Is nnt being reduced by the
formalion of shosls;

(y) Banks are not Deing dameged by
TAln or wave wash, and that no sloughe
lox of Lanks has occurred;

(v} Riprsp sections and deflaction
dtkes and walls are in good condition:

{vl}) Approsch and egress channels
adjscent Lo the improved channal ¢
Noodway are suficiently clesr of obstrue.
tons and debris Lo permit proper fune-
Hoaing of the project works.

8uch inspections shall be made prior te
the beginning of the fAodd season and
olhetrwise at intervals not to exceed 90
dayr Imtheaiate ateps wil by taken to
remedy any adverse eonditions dusciosed
by much lnapections, Meanires wili be
taken by the Superintendent to prosnots
the growth of gram oo bank clopes and
sarth deficotion dikes. ‘The Superine
tendent shall provide for periodic repair
and clexning of debris bosing, check
dams. and reiated structures as may be
DatessRLY.

(2) Operotion., Both banks of the
ehnanel shall be patrolied during periods
of high water, and measurss shall be
taken to protect those reanches being ate
tacked by the current or by weve wash.
Appropriate ressures shall be taken to
preven: the forzation of Jamas of Ice or
debrls.  Large objects which become
lodged against the bLank stall be pee
moved. Thes improved channsl or flood.
way shall be thoroughly inspacted Immes
diately following mich rwajor hith water
peTivd. A2 ac0n as practicrbis therss
alter, all snngs and oiher dedris shall be
renoved and all damage Lo bedxa, riprap,
deflection dikes snd walls, draloage oute
leis, or other flood contrel structures

repaired.
(h) Mocellaneons  faotilities — (5}
Maintenance. Mlscslianeoua strustures

and facilities eonstructed as s part of
the protective works and other structures
and facllitier which fusciion «s & part
of, or aflect the efictant funciioning of
the protective works, shail be periodically
inspectad by the Buperintendent and sp-
proprints maiatanance measures taken.
Dameged or unserviceable parw shisll be
repaired or replaced without delay.
Arews used for ponding in conneclion
with vumping piants or for temporery
Atorsge of intirigr run-off during Bood
periods ahall not be aliowed to beocins
Blled with allt, detrls. or dumped e~
terial. Th: Buperntendent chall take
projer steps to prevent restricton of
bridge openings and, where precticable,
ahuli provide for temporary relsing qur-
ing £oods of bridges which restrict chane
oel capscitias during high flows.

{3) Operation, Mucsllaneous faclll-
ties alinll be operated to prevent or re.
duce flooding during periods of high
water. Taore Iacliities constructed as
& part of the protective worka shall pot
be used far purposes other than ficed pro-
tection without aporoval of the Distriet
Erginesr unless devigned therelor, (49
Suat, 1071, 50 Biat. 877; and 56 Ftal. 638}

33 U8B L, T0ic; T0lc-1) (RMags, & August
1944, CT 6FEWT)
femaLl 3. A. Uuo,

Major Genera,
The Adfutant General,

IV, M. Doo. 40-12348. PHad, August 16, J64;

Bitd b1}



APPENDIX B

STANDARD OPERATING PROCEDURE

DURING FLOOD PERIODS



Paragraph

P WL

SN

-3

12
13
1k
15
16

APPENDTX B

STANDARD OPERATING PROCEDURE

DURING FLOOD PERIODS

TABLE OF CONTENTS

Subject

SCOPE

General

RESPONSIBILITIES

Town of Fort Kent
Cerps of Engineers
National Weather Service

CLIMATOLOGY
General
Precipitation and Snowfall

Runoff at Fort Kent Gage

HISTORY OF FLOODS

General

Frequency ~f Flooding
Analysis of Flonding
Design Flood

DESCRIPTION OF COPLRATIOMAL ELEMENTS

General

Intericr Drainage 3ystem
Pumping Statinn

Sewer Gates

Pressure Conduit

-

LAY R



Paragraph Subject Page
OPERATIONAL CONSIDERATIONS
17 General o]
18 Mobilization 9
OPERATIONAL PHASES AND
INSTRUCTIONS FOR FLOODS
19 Operatjional Phases 9
20 Instructions 9
a Phase I 10
b Phase IT 10
C Phase III 10
o a Phase IV 10
21 Block House Roadway 10
22 Water Level Gages at Pumping Station 11
23 Reports 11

ii



B-3

B-h

LIST OF TABLES

Precipitatisn Data 3
Monthiy Discharges L
Maximum Flucds at Fort Kent 2

6

Frequency of Flooding

LIST OF PLATES

Standard C#erating Procedure for Floods
Pumping Statiosn Operating 3-hedule

Sample Operation for 1973 Flocd

Operation Log for Pumplng Station

Interior Drainage Plan

Rating Table fror Saint John River at Fort Kent

Telephone Directory

iii



APPENDIX B

STANDARD OPERATING PROCEDURE
DURING FLOOD PERIODS

SCOPE
1. GENERAL
This appendix prescribes details for the operation of flond control
features of the Fort Kent Local Protection Project pricr to and during
flond periods. Climatologic and hydrologic data are included for back-

zround information.

RESPONSIBILITIES

2. TOWN OF FORT KENT

The Town is responsible for the operation and maintenance of the
entire flood protection works. Instructions for the operation are pre-
sented in this appendix. Areas of responsibility include:

a. (omplete operation of the project during flood periods.

L. Determining phases of pireparedness, mobilization or operations
based on: Natignal Weather Service river and weather forecasts, 3aint
John River stages. or information obtained from the Corps of Engineers.

.. Training personnel in specific duties and holding periodic prac-
tice sessions to insure efficient and effective maintenance and operaticn.

d. Maintaining an adequate communication system with the National
Weather Service to obtain weather and flood forecastis.

3. CORPS OF ENGINEERS

The Reservoir Control Center (RCC) of the Corps of Engineers
continually monitors rainfall and runoff conditions in much of
New England. This climatologic and hydrologic information is avail-
able upon rejuest. RCC will review operational procedures following
major flonds to determine whether the prescribed regulation instruc-
ticns need revision.



4 NATIUNAL WEATHER SERVICE

! The National Weather Service (NWS) has no direct role in the cpera-
tion of the project. However. it has the responsibility of issuing
weether and flood forecasts te the general public. Flood forecasts for
the Fort Kent area are issued by the NWS office at Portland. Maine.

CLIMATOLOGY

5. GENERAL

A brief description of the climatclogy and recent flood history of
the upper Saint John River basin is included as. background information
for the project superintendent and others concerned with the cperation
of the facility. It is intended that this information will allow operat-
ing personnel to beccme more aware of the weather and runoff conditions
that result in flooding at Fort Kent.

The watershed above Fort Kent has relatively cold climate with an
average ycarly temperature of about 40 Fahrenheit (F).

Berause of the areas' northerly location, hurricanes have not pro-
duced as intense rainfall as in other regiocns of New England. The
basin experiences perlods of moderate and occasionally heavy rain and/
or snowfall as a result of storms moving up the 3aint Lawrence River,
and to a lesser extent, storms moving up Lhe Atlantic Coast. Showers
are produced by frontal systems moving eastward across Canada,

6. PRECIPITATION AND SKOWFALL

The averayge precipitation of about 36 inches is distributed rather
uniformly throughout the year with slightly greater amounts during the
summer months. Periods of moderate rainfall are usually not more than
one or two days with amounts of one or twn inches. The maximum and
minimam yearly precipitation at Port Kent ic 50 inches and 25 inches.
respectively. The average yearly snowfall of 95 inches represents 25-30
percent of the annual precipitation, with snowcover normally reaching
a maximum in April. The average waler equivalent of the spring snow-
pack is about 8 inches, with maximums as high as 15 inches. Table B-1
summarizes monthly precipitation and snowfall data.



TABLY B-1

PRECIPITATION DATA

(l) Average (2)
Monthly Precipitation Monthly Snowfall

(inches) {inches)
Month Mean Maximum Minimum Snowfall
January 2.16 L A3 .38 22.0
February 2.11 4,09 L ai 21.0
March 2.37 5,80 .55 16,8
April 2.2h L.gh LT 5.2
May 2.81 5.87 JHL 0.5
June 3.01 6.86 L7 Trace
July Lo1f 10.51 1.42 -
August 3.90 9.97 L0 -
September 3,49 7.28 Ll Trace
Oetober 3.24 5.77 48 1.5
November 3.18 7.00 .21 8.7
December 2.62 5.2k .07 19.1
Annual 35.79 45,58 25.49 T

(1) %7 Years of Record
{2) 35 Years of Reecord

7. RUNOFF AT FORT KENT GAGE

The U. S. Geoleogical Survey (USGS) maintains a stream gaging statnisn
at Fort Kent on the Saint John River, just downstream of the Fish River.
The station has been in operation since Cctober 1926 and provides a ~on-
tinuous recnrd of river stage and discharge from 5,690 srnuare miles of
drainage area above the gage. These discharge records were used in the
analysis of flood develepments at Fort Kent; the various operating phases
for the project are based on river levels at this gage.

The mean, monthly maximum and minimum discharges are summarized In
Lable B-2.



TABLE B-2

MONTHLY DISCHARGES*

(er's)
Month Mean Maximum Minimum
January 3,010 7,438 871
February 2.200 7.L79 562
Mar-h 3.030 23,590 669
April 22 .0ho 48,910 3,298
May 36.850 68,160 14,530
June 10,690 21,800 3.616
July 6.270 1L .70 2,214
August 5,370 ‘ 21,040 910
Septemher 5.080 14700 935
October 6,130 17.610 1,116
November 7.940 22.720 1,367
December 5.350 22 .900 1.232

Annual 9,628
*#5) Years of record through WY 1976

HISTORY OF FLOODS

8. GENERAL

The annual peak discharge usually occurs during the snowmelt per-
iod in April and May. The greatest flood of record occurred on 1 May
1974 when a peak discharge of 148,000 cfs was recorded at the Fort
Kent gaging station. Refer to plate B-6 for the stage-discharge rating
table, The flood resulted from rapid snowmelt produced by several days
of 60° temperatures and moderate rainfall, and was complicated by the
sudden break up of a large ice jam about five miles upstream. Normally
during a flood the river will rise about one or two inches per hour.
However. due to the sudden ice break up during this event, the river
rose about four fee! in less than one hour.



The second largest flood occurred on 30 April 1973, when two inches
of rain fell over the upper basin in a two-day pericd during a normal
snowmelt perinsd. A peak discharpe of 136,000 «fs was observed at the
USGS pmage.  Other notable flonds oceurred in the spring months of 1901 .
1960 and 1933. A tabulaticn of the Len largest recorded flools is
shown in table B-3. Data on flocrds before the establishment >f the gage
in 1926 is meager.

TABLE B-3

MAXIMUM FLOODS AT FORT KENT GAGE

Maximum Water Level

Date Stage in Feet* Llevation-msl Peak Discharge
(fs)
1 May 1974 27.0 515.9 148 000
30 Apr 197% 25,8 8 U 136.000
16 Moy 1961 25.3 Hyih.2 131,000
11 May 1969 25.1 514.0 129,000
11 May 1639 24,5 513.4 115,000
5 May 1933 2h.3 513.2 121.000
26 Apr 1958 24.0 512.9 11&,000
5 May 1942 2k, 0 512.49 114 .500
G May 1947 23.9 512.8 11k .60G
22 Apr 1941 23.6 512.5 109,000

*Datum of Gage is 488.9 £t. above mean sea level (msl)
9, FREGUENCY OF FLOODING
In nrder to provide the Project Superintendent with a background on

frequency of flooding at the Fort Kent gage. the following tabulation is
included:



TABLE B-i

FREQUENCY OF FLOODING

Frequenc St. John River Level Pischarge
fvearsi Stage Flevatinn icfs?
(feet) {ms1)

100 29.0 517.9 175,000
50 28,0 516.9 159,000
20 26.0 514.G 138,000
10 24k 513.3 122 .000
5 2.7 511.6 105 000
P 1.5 5084 74,000

1C.  ANALYSIS OF FLOCDING

Flooding al Fort, Kent most always occeurs as a result of snowmelt,
with larger Tloods caused by snowmelt augmented by moderate %o heavy
rainfall. Flooding can be significantly affected by the break up »f
ice Jjams upstream of the nhroject. creating a surge of flew in the river.
or can orcur due to an ice jam immediately helow the project causing
high water, In ecither r~ase,vigilance and caution must be exercised in
aroject operation during the spring ice break up.

11, DESIGN FLOOD

Based on stadies of costs versus benefits for various levels of
design. the 100-year frequency floud stage of 29.0 feet (nlus three
feet of freeboard), was adopted as the design finsd for the Fort Kent
Local Protection Works., The design flosd discharge of 175,000 ofs is
18 percent ygreater than the record fluood of 148 000 ofs.

If the pruprsed upstream Dickey-Lincoln School Lakes Project is
constructed, flood discharges at Fort Kent would be redured by about
50 perrent.



DESCRIPTION OF OPERATIONAL ELEMENTS

12, GENERAL

This section briefly describes the elements of flood protection works
and related equipment that town personnel will operate prior to and during
floods. These elements consist of a pumping staticn, two sluice gate
structures and two sewer valves. A general plan of the projéct is shown
on sheets 1. 3, 4 and 5 of the as-built drawings.

12. TINTERIOR DRAINAGE SYSTEM

Intericr drainage from about 172 acres, delineated on plate B-5
is intercepted by the protective works. The interior area consists
of a.) A 110 acre high level watershed which collects in a special
drainage inlet then flows by gravity within a pressure conduit
through the dike into the St. John River. and b.} A62 acre low level
watershed . which drains to the pumping station and thence by gravity
flow or pumping ints the St. John River. Both 48 inch conduits are
designed <o discharge runoff from a 100-year rainfall storm.

L

14. PUMPING STATION

A pumping station is required to pump the storm runcoff from the
low level area when the river levels are high, Normallv this runcff
will pass by gravity flow into the St. John River, however. when rising
river levels approach flood stage, the 48 inch conduit is closed off
at the sluice gate structure. The twn sump gates are then opened,
allowing the runcff to enter the pumping staticon, where it is pumped
through twe 18-inch pipes over the top of the dike into the river,
The two pumps have a total discharge capacity of 18,000 gpm (h0 cu. ft.
per sec.) and are designed to pump the runoff from a rainfall of
1 1/2 in-ches per hour.

The two 36-inch sump gates are normally closed and the 48 inch
sluice gate is normally fully cpen. When the pumping staticn is
artivated. the sump gates. located in front of each pump, are manually
opened with a handcrank. It takes about 15 minutes to open each sump
zate. The 48-inch gate is manually closed in about 20 minutes.



19, SEWER GATES

There are twn gravity flow sewer lines which also pass through
the dike. During flcod pericds, the sanitary sewage continues to flow
by sravity. and nco operational procedures are necessary.

Gate valves have been installed on buth the 16-inch and 4-inch
lines. These valves, normally fully open, are located in the gerieral
vicinity of the Block House. In the unlikely event that a rupture
or break occurs in the lower end of either sewer line, and flond-
waters from the river begin to back up into the landside area of the
dike, the sewz2r gate will be immediately closed and remain closed
unktil the floodwaters recede., Refer to sheet 13 of the as-built
drawings for leocations of the gate valves,

16. PRESSURE CONDUIT

The runoff from the high level watershed automatically flows into
the 3t. Jonn River and no operations are required.

A sluilce gate has been constructed in the pressure conduit. and
it is lorated on the riverside of the dike about 500 feet upstream of
the Internaticnal Bridge. This gate is normally fully open. 1In the
unlikely event that a rupture or break nccurs in the lower end of the
pressure conduit. and flocdwaters from the river begin to back up into
the landside area of the dike. the gate will be immediately closed
(20 minutes), and remain closed until the floodwaters recede.

OPKRATIONAL CONSIDERATIONS

17. GENERAL

Factors that must be considered in the cperation of this oproject
are:

a. National Weather Service Forecasts of possible flooding in the
Fort Kent area.

b. The time needed by the Superintendent to mobilive personnel
associated with operation of the project.



. Actlvation time reguired at the pumping station.

d. Obhservations along the dikes and conduits during high flows
to detect leaks. obstructiosns or problem areas.

e. The pcssibility of placing sandbags along the Block House
roadway during a major flood (refer to paragraph 20).

18. MCBILIZATION

The actual time required to mobilize personnel and activate th>
pumping station for a flood is dependent on many items and presently
can only be estimated. In order to provide sufficient time to overcome
unforeseeable personnel, weather or mechanical difficulties, mobilira-
tizn and staffing will begin when a rising river stage reaches 14 feet
at the pumping station or at the Saint John River gage (TELEMARK).

OPRRATIONAL PHASES AND
INSTRUCTIONS FOR FLOCDS

L3, COPERATICNAL PHASES

The Project Superintendent should be watchful beginning in April
for warm days with rainfall which could start the spring runoff period.
The operational functions have been divided into 'phases' to assure a
clear delineation of actions to be taken prior to and during fiscod con-
ditions and are outlined below:

Phase 1 - Preoject Superintendent alerts crew of possible flood.
Phase 2 - Begin staffing operations.

Phase 3 Begin flood operations

Phase L Cessation

For sampie flcod operations refer to plate B-3.

20, INSTRUCTICNS

This section contains instructions to be followed by perscnnel
cperating the project during flood pericds. The instructions have been
summarized and are shown on plates B-1 and B-2. A telephone directory
is included on plate B-7.



a, Phase 1. The National Weather Service lssues a "flood wateh"
for the Ssint John River., 'The superintendent will alcrt his crew
arkl commence recording river stages at least twice a day. Phase 1
may alsc be initiated for: (1) melting snow with warm temperatures:
(2) river ice starting to break up causing ice jams; (3) river level
reaches 10 feet and is rising and; (4) information from the Corps of
Fngineers indicating possible high riverflows might cccur at Fort
Kent. During this phase the river level indicator gage in the pumping
station will be checked with the metal staff gage reading and adjusted if

necessary.
b. Phase 2, Begin staffing operations at the pumping station

when any of the following conditions develop:

(1) A "flood warning' has been issued by the Naticnal Weather
Service for the 3aint John River.

(2} The Saint John River level at the Fort Kent gage (Telemark
gage)} cor the pumping station reaches 1b feet and is still rising.

., Phase 3. Activate the pumping station when the rising river
ilevel reaches a stage of 16 feet. Open the sump gates and if interior
runcf'f ig occurring from rainfall or snowmelt then start the pumps,
close the UB-inch gravity conduit gate and operate in accordance with
the schedule on plate B-2, These prccedures may have to cverlap- if a
high rate ~f interior runoff is occcurring.

d. Phase b, When the river level recedes to A stage of 15 feet
and is expected to continue falling, deactivate the pumping station
in accordance with schedule nn plate B-2.

At the completinn of phase 4, the operation will revert to
phase 1 until the river level falls below a 12-fcot stage.

21. BLOCK HOUSE ROADWAY

It i noted that along the Fish River entrance ropad to the "Black
House  and up te the concrete cut off wall beside the lumber yard en-
trance there is no freebrard protection. This is because the additional
three feet in this reach would spoil the appearance and scenic value
of the "Block Hruse ', a national historical landmark. Thercofore it
will be necessary to sandbag this reach during the umisual occurrence
of major floocd of the project design level., This will require approxi-
mately 700 feet (station 3% + 40 to the south side of Main St.) of
sandbagging up to three feet high. Sandbags and dry sand must therefore
be stored in an easily accessible location for use during major flood
events.

10



22. WATER LEVEL GAGES AT THE PUMPING STATION

a) Staff Gage. A metal staff gape is located on the inside wall
of the slulce gate structure near the pumplng station. This gage, which
reads from 8.6 feet to over 30 feet, was installed so that the river
stage reading at the staff gage would correspond to a similar river
stage reading at the Fort Kent telemark gage. (i.e, -~ an 18 foot reading
on the staff gage would be about an 18 foot reading at the Telemark)

b) Circular Gages - River Level and Sump Level. When it is necessary
to operate the pumps to discharge runoff from the low level area into the
St. John River, the operator must continually monitor both the river
level and the sump level. Therefore two circular indicator gages have
been installed in the pump station to indicate the level of the water in
the St. John River and the depth of water in the sump. Both gages should
be periodically calibrated to insure accurate stage readings.

23. REPORTS

Prior o and during the oneration of the nroject, informatisn
pertinent t a flood operation will be entered in a lug - reports
(plate B-4). The flood report will include gate openings and closings,
pumping operations, river levels, sump levels. and any problems =r
nbservations that would help in evaluating the operational procedures
and prescribed regulations. A copy of flood repcrts will be mailed
to RCC within one week after completion of an operation:

New England Division Corps »f Engineers
/o Reservnir Contrcl Center

L2h Trapels Road

Waltham, Massachusetts 02154

11



STANDARD OPERATING PROCEDURES

FORT KENT LOCAL PROTECTION PROJECT

PUMPING STATION

PHASE CONDITION PERSONNEL GATES PUMPS
Normal Inactive Gravity Conduit - Open Idle
Sump - Closed ’
1 a) National Weather Service issues
a flood "watch" for the Saint
John River
b) Melting snow with warm tempera-
2 tures
- ¢) River ice causing significant All personnel will be alerted Normal Idle
£ ice jams
= d) River stage reaches 10 feet and
rising i
e) Information from the Corps of
Engineers indicates high river
flows might occur at Fort Kent
2 2 a) NWS issues a "flood warning"
) for Saint John River Staff pumping station Normal Idle
! b) River stage reaches 14 feet and
7 rising
3 River stage reaches 16 feet and a) Activate the pumping station a) Open sump gates Operate by schedule
é rising b) Observe dike and conduits to b) Close gravity conduit (See plate B-2)
BE detect leaks, obstructions or gate
gc problem areas
4 Stage recedes to 15 feet and Deactivate pumping station a) Open gravity conduit Stop by schedule
& falling gate (See plate B-2)
w3 b) Close sump gates
g o
1 Phase 1 to remain in effect until All personnel remain on ALERT Normal Idle

the river level recedes to 12 feet

status

NOTES:

1) Sluice gate #1, the 16" sewer gate or 4" sewer gate will be closed if a conduit rupture occurs,

and river water is backing up into the protected areas (refer to par. 14).

2) Refer to par. 20 concerning the sandbagging of Block House Road.

PLATE

B-1



FORT KENT PUMPING STATION

OPERATING

SCHEDULE

Normal Conditions

FLOOD OPERATIONS

Activate Station

Pump Cpsrations

Deactivate Station

During nonflood times the
station will be in the
following status:

1. 48" gravity conduit
gate open
2. Both sump gates closed

3, Automatic sump pump
on

When the water rises
to 16 feet on the river
level gage the opera-
tor will:

1. Shut off automatic
sump punp

2. Open 36" sump gates

3. Close 48" gravity con-
duit gate and start

pumps, operating by
schedule,

Operate pump{s) based on
the following water levels
in the sump, and alternate
the starting of pumps:

Pumps
No., ! No, 2
(sump level in feet)

start 7 7-1/2

e
stop 3 3*

When the river stage
recedes to 15 feet the
operator will:

1., Open the gravity con-
duit gate

2, Close sump gates

3. Turn on automatic
sump pump

4, Complete station log

Z-9 A1v1d

¥
NOTE: a) The water level indicator is designed to agtomatically sound an alarm
when the water level drops to a stage of 3 feet in the sump, and auto-

matically shut off the pumps when the level drops to 2 feet,

b) The steel rod float stop is 1 foot above the floor of the sump; there-
fore the gage dial should indicate a 1 foot reading when the float is

resting on the rod,
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TELEPHONE DIRECTORY
{(November 1977)

TOWN OF FORT KENT NUMBER
USGS Telemark Gage at Fort Kent 834-3605
Project Superintendent, Alberie Nadeau (office) 834-3463

(home) 834-5270

Police Department 834-5678
Road Crew Foreman, Clarence Blier (office) 834-3253

(home) 834-5975
Town Manager, Claude Dumond 534-3090

NATIONAL WEATHER SERVICE

District Forecaster - Portland, Maine 207-755-3552

CORPS OF ENGINEERS

a) Reservoir Control Center - Waltham, Mass,

Office Hours™ 617-894-2400,
X630

Nonoffice Hours™ ™ 617-894-2414,
2415

b) Operations Division - Waltham, Mass,

Office Hours™ 617-894-24 00,
» X320
Nonoffice Hours¥' 617-894-2412
c) Al Sawicki - Franklin, N, H, 603-934-2116

603-934-2673
* Monday through Friday, 0800 to 1630 hours

%% Nights, holidays and weekends when telephone switchboard is
not serviced.

PLATE B-7



APPENDIX C
INSPECTION REPORT FORMS
Standard Letter to Superintendent of

Local Flood Protection System
With Three Exhibits



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISICN, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 021584

IN REPLY REFER TO

NEDOD-R
TO: Superintendent, Local Flood Protection System

REFERENCE: Code of Federal Regulations, Title 33, Section 208. 10 {(a} (6),
Local Flood Protection Works

Assurances given by local cooperating agencies prior to construction
of Local Protection Projects require the submission of a semi-annual report
to the Division Engineer. As "Superintendent' of your project this becomes
your responsibility. This brochure is intended to help you in preparing your
reports.

We hope that you do not have the misconception that these reports are
valueless, for they serve a definite and useful purpose. Statistical informa-
tion derived from these reports is invaluable for future design and also for
evaluating effectiveness of the present protection system. The semi-annual
reports, when properly submitted, provide information on conditions that
often indicate the necessity for changes or modification to the existing system.
In short, they help us to determine whether the project is doing the job for
which it was built.

Attached are samples of good reports which might help you in preparing
yours,

Exhibit "A' is the semi-annual report. It is submitted in letter form.
Basically it covers the five (5) specific areas of information required in the
"Reports" paragraph of the standard project O&M Manual. It should be brief
but complete. Negative replies to outline paragraphs should be submitted,
if applicable.

Exhibits "B" and ""C' are the 90-day interim reports required as at-
tachments to the semi-annual report. Additional reports of conditions "before'
and "after" floods should also be attached when applicable.

' If you have any cifficulties at all in preparing your reports, please don't
hesitate to talk it over with our people during their visits to your project.



TowN oF WEST SPRINGFIELD, MASSACHUSETTS
ENGINEERING DEPT.

INCLUDING STREETS, SEWERS, DIKES, ABN COLLECTIONEB AND RIDEWALKS

WALLACE W. WrkMAN Ta.. REK 3-7821

TOWN EnNOinCER EXY. 37, 42, 44, 3%

JOMHN 1. BRENMNAN

ASST. BUPT. OF STACETS “OURE:
ARTHUR F. BINGHAM YARO: 7 A, — 4 P M,
ABRST. TOWM ENOINEER OFFICES: 8:30 A. M. - 8 P M,

September B8, 1964

Division Engineer

U. 8. Army Engineers
New Englend Diviasion
48 Trapelo Road
Waltham, Maass. 02154

Re: Semi-annual Dike Inapection Repart on Weat Springfileld Dikes
Dear Sirs:

A3 required by your regulations I wish to report that the
following malntenance work has been performed during the past six
montha:

All sodded dikes have been mowed and raked at regular intervals.
Eroded portlions of the surface have been repaired with loam and
seed. Weeds in the rip-rapped areas have been sprayed with a weed
k1lling spray. All dikes have been patrolled and checked at regular
intervals. The vitrified clay pipes at the tops of all relief walls
at the toe of the Riverdale Dike have heen cleaned, repaired or re-
placed, as neceassary.

We use a permanent crew of one foreman, one equipment operator
and one meintenance man sugmented by two or three laborers during
the summer months.

A request for bids on the replacement of the first engine in
the Warren Street pumping station 18 being advertised this month,
We are requeating some quotaticns on exterior waterproofing of the
older stations and will do as much as we cen with the available

funda. Three mufflers need repairs to the muffler or insulation
Jacket. This will be done.

All eng’nes are started and test operated once a week. All
stations have had resistance tests made during the summer,

EXHIBIT A



w2

There have been mothing but compliments made regarding the msintemance
and operetion of the dike system., The Town Meeting has never refused any
Jegitimate request for funds for repair or operation.

Very truly yours,

/8] Wallace W, Wyman
WwWW tok
2 Inecls:
1., Interim Inspection Report dtd. & May 1964
2., Interim Inspection Report dtd, 27 Aug. 1964



LOCAL FLOOD PROTECTION

PROJECT INSPECTION REPORY

4 ‘roject: g sprinjotieid Dike System

Moot Aeerovs Town of west Springfield, Massacnuset s

Type Inspection: Semia-Annnal Stat; ¥ 90 Day Interim

Rover Masin:  sop o064 U ver Date of Insperction s My Ls ]
Feature Satillls:! Delicieacies L

PUMPING STATIONS - STRUCTURES
INTEF IOR ) ﬂ
EXTERIOR X waterpreofing of walls ., be scueduled. |

PUMPS . MOTORS - ENGIN

TRIAL OPERATED

X
GENERAL CONDITION X Pump Engine Replacement Program nas been
POWER SOURCE X iniviated.
INSULATION TIISTS X Insulation tests required.
METAL INTAKES/OU I 1 L.TS X
GATE VALVES X

GATES - DRAINAGE STRUCTURES

TRIAL OPERATLD X

See iemarks

GENERAL CONDITION

>

FUBRICATIOI\'
DIKES - DAMS

ﬂ

GENERAL CONDITION

SLOPES/ERQSION

SAND BOILS/CAVING

TRESPASSING

Dikes in need of barriers to pre;vent Access.

SL.OPE PROTECTION

D

Fa ol o - o -2

RAINS
—

STOP-LOGS - LOG BOOM

]

CONDITION OF LOGS

AVAILABILITY OF LOGS

HIGHWAY SLOTS

See Remarks

STORAGE FACILITIES

Jee {emarks

X
X
X
X
R

CHANNELS - OUTLET WORK

S CHANNEL - No. Applicable

:

H
B, LS

OBSTRUCTION CON FROL.
—

FORM
AN 66 513

NED |,

g
EXHIBIT B



ﬂ“ Feature Sat JUnsat Deficiencies
CONCRETE STRUCTURES
et
f‘-l'_li FACH “
SETTLEMENT R
JOINTS X
DRAINS A
MISCELLANEQUS
EMERGENCY QPER. PL.AN i
EMEPGENCY EQUIPMIENT £
SEMI-ANNUAL REPORT X
CONDU LTS X
FLAP VALV:S X -

Inspection Party:

walla:e w. Wyman, Town Engineer, West Springfield, Mass.

Photographs Taken:

None iequired

Remarks & Additional Comments:

( Indicate Here Obscrvations, Discussions, Specific Feature
Deficiencies, Recommendations and any other pertinent information.
Use Continuation Sheet 10 necessa ry.)

GATES: Gales were not operated duriag inspection. Riverdale, Bridge Street and
Circuit Avenue stations were in operation during river flood stages in April.

HIGHWAY SLOTS: Two Higaway Siot Frames need minor repair and resetting.

STOMAGE FACILITIES: Vertical cracking in storage structure evident. Need re-
Jointing. ‘

X ALL APPLICABLF ITEMS IF UNSAT INDICATE SPECIFIC DEFICIENCIES. INDICATE IF NOT APPLICABLE.

DATE | INSPECTED BY: TYPED NAME & TITLE SIGNATURE
- May 154 i wallace w. wyman, Town Encsirecr /s Wallace W. wymar
A




LOCAL FLOOD PROTECTION PROJECT INSPECTION REPORY

'(ﬂroiOC'i ket Bpringaield Dike System

Maintaming Avency. 2o o west

Springficld, Massachuuzetts
Type Inspection: Semi-Annual Staff ¥ 90 Day Interim
+chr asin;: Sunnect toutl Jdiver Ditte of Inspection oy August 195 J
Feature Sat Hasat Beficiencies

PUMPING STATIONS - STRUCTURES
INTERIOR

LFl'-:)(TElTIOR X Walls 1. be waterproofed next munin.

PUMPS - MOTORS - ENGINES 7

TRIAL OPERATED

GENERAL CONDITION
POWER SOURCE
INSULATION TLSTS
METAL INTAKES/OU'l.ETS
GATE VALVES

Three mutflers need repairs.

To be made nex!l month.

Pl ol S o R

- JE-.‘-‘ =3

GATES - DRAINAGE STRUCTURES
TRIAL OPERATED X
GENERAL CONDITION X

q LLUBRICATION X

DIKES - EXAdNS

SENERAL CONDITION
_SLLOPES/EROSION
SAND BOILS/CAVING
TRESPASSING

SLOPE PROTECTION
DRAINS

—
STOP-LOGS - LOG BOOM

'CONDITION OF LOGS X
AVAILABILITY OF L.OGS X )
vt
HIGHWAY SLOTS Vo T
X
R

.

-F]

}
{ None Found
]

Eal L - Bl o -2

j Repairs made this summer. Jq

al

-

STORAGE FACILITIES

I Walls to be waterproofed. jﬂ
_&'HANNELS - OUTLET WORKS CHANNEL - Not Applicable

)
»
a‘
1

BANKS
OBSTRUCTION CONTRQI.
——

NED ,;0"¥ 513 EXHIBIT C




[

A AR

Sat lnsal

Deficiencias

+ Feature’
CONCRETE STRUCTURE

SURFACHE

SETTLEMENT

JOINTS

o o o b

uRAINS

MISCELLANEOUS

EMERGENCY OPER. PLAN

EMERGENCY EQUIPMENT

SEMI-ANNUAL REPORT

_ CONDUITS

FLAP VALVES

E A F i E - Y

|
Inspection Party:

Photographs Taken:

None Required

*u

Remarks & Additional Comments:

- wWallace W. Wyman, Town Engineer, West Springfield, Mase.

( Indicate Here Observations, Discussions, Specific Feature
Deficiencies, Recommendations and any other pertinent information.
Use Continuation Sheet if necessary, )

g
I A ALL APP_ICABLE iTEMS. IF UNSAT iNJICATE SPEC FIiC GEFICIENCIES. INDICATE 1F NOT APPLICABLE.

OATE

INSPECTED 8Y: TYPED NAME & T \TLE

sallace W. Wyman, Town Erzineer

|

SIGNATURE

ii Aaﬁ 4‘.‘;64
i

8/ Wallace . wyman



LOCAL FLOOD PROTECTION PROJECT INSPECTION REPORIT
roject: .

Maintaining Agency:

r T‘,‘rpe Inspection: Semi-Annual Staff *______90 Day Interim
Ruver Basin: Date of Inspection
Feature Saﬂllisa,t Deficiencies
PUMPING STATIONS - STRUCTURES
INTERIOR
EXTER’IOR

PUMPS - MOTORS - ENGINES

TRIAL OPERATED

GENERAL CONDITION

POWER SQURCE

INSULATION TESTS

METAL INTAKES/OUTLETS

GATE VALVES

GATES - DRAINAGE STRUCTURES

TRIAL OPERATED

GENERAL CONDITION

LUBRICATION

DIKES - DAMS

GENERAL CONDITION

S1.LOPES/ERQOSION

SAND BOILS/CAVING

TRESPASSING

SLOPE PROTECTION

DRAINS

STOP-LOGS - LOG BOOM

CONDITION OF LOGS

AVAILABILITY OF LOGS

HIGHWAY SLOTS

STORAGE FACILITIES

CHANNELS - OUTLET WORKS CHANNEL .

-

BANKS

OBSTRUCTION CONTROL

NED Jif s 513



CONCRETE STRUCTURES

feature I Sat Illnsatl Deficiencies
'S

URFACE

SETTLEMENT

JOINTS

DRAINS

|

MISCELLANEOUS

EMERGENCY OPER. PLAN

EMERGENCY EQUIPMENT

'FSEMI-ANNUAL REPORT

L

Inspection Party:

Photographs Taken:

Remarks & Additional Comments:

( Indicate Here Observations, Discussions, Specific Feature
Deficiencies, Recommendations and any other pertinent information.
Use Continuation Sheet if necessary.)

X ALL APPLICABLE ITEMS. IF UNSAT INDICATE SPECIFIC DEFICIENCIES. INDICATE IF NOT APPLICABLE.

A—

DATE INSPECTED BY: TYPED NAME & TITLE SIGNATURE




APPENDIX D
ASSURANCES OF LOCAL COOPERATION
TOWN OF FORT KENT

AND
STATE OF MAINE



AGREEMENT BETWEEN
THE UNITED STATES OF AMERICA
AND
THE STATE OF MAINE
FOR LOCAL COOPERATION AT
THE FORT KENT LOCAL FLOOD PROTECTION PROJEGT

ST, JOHN RIVER, FORT KENT, MAINE

THIS AGREEMENT entered into this 30th 45y of January .

19 76 by and hetween the UNITED STATES QF AMERICA (hereinafter called
the "Government'), represented by the Contracting Officer executing this
agreement, and the STATE OF MAINE (hercinafter called the '"State'), acting
by and through its Executive Council, WITNESSETH THAT:

WHEREAS, construction of the flood protection project on the
St. John River, Fort Kent, Maine, providing for the construction of 3245
linear feet of earth fill dike with stone slope protection, starting approximately
1000 feet upstream of the International Bridge and ending near the Fort Kent
Blaockhouse, a pumping station and interior drainage facilities to collect and
discharge the drainage of 62 acres of developed land bg‘hind the protection workp,
a 48-inch pressure conduil to discharge runoff from the hills at the upstream edge
of the pr;\ject. and about 550 linear feet of raised roadway at Blockhouse Road,
extending along the Fish River from Main Street to the Blockhouse (hereinafter

called the '"Prouject"), was approved by the Chief of Engineers on 3 September

1975 under authority granted by Section 205 of the 1948 Flood Control Act, as



amended by Section 61 of the Water Resources Development Act of 1974,
Public Law 93-251, approved 7 March 1974 (33 USCA 701s); and

WHEREAS, the State herehy represents that it hae the authority and
capability to furnish the non-ll"edural Ccooperation required by the Federal

legislation authorizing the Project and by other applicable law.

NOW, THEREFORE, the parties agree as follows:

I. The State agrees that, if the Government shall commence construction of -
the local flood protection project on the St. John Rive r, Fort Kent, Maine,
substantially in accordance with the approval of the Chief of Engineers under
Section 205 of the 1948 Flood Control Act, as amended, the State shall, in
consideration of the Government commencing construction of such Project,
fulfill the requirgments of non-Federal cooperation, to wit:

a. Hold and save the Government free from damages due to the construc-
tion works, except where such damages are due to the fault of the United StateJ
or its contractors,

2. This Agreement is subject to the approval of the Secretary of the Army,



CERTIFICATION

I, Markhawm L. Carlley . certify that [ am the

Secretary of the State of Maine; that James B. Lonpley ,

who signed this Agreement on behalf of the State of Maine, was Governor of

the State; that Charles 4., Jacobs ) Carl kK. Cianchette ,
David E. Redmond ) Charles H, Abbott '
Richard S. Webber . Nathan Cohen . ' '

and Jobn F. ClemenLe were members of the Executive Council

on the date of execution and approval of this Agreerment, and that

Joseph E, Brennan was Atturney General,

IN WITNESS WHERECF, I have herewith afflixed my hand and seal and

the seal of the State of Maine, this 15th day of Oc tober ,

1975.

Secretary of State

{State Seal)




IN WITNESS WHEREOQOF, the parties hereto have executed this contract as
of the day and year first above written,

THE UNITED STATES OF AMERICA THE STATE OF MAINE

BY ISWNT,Y /)
ZJAMES B, LO%U, Goveraor

DATE: 30 January 1976 APPBOVED BY:
7

4
G

Division Engineer
Contracting Officer

APPROVED: / el oy 1/27%

LA T Jwﬂ,—w_\/

J P

E. CONEN '{"ﬂ'?'"r—-v ‘
Aoting Direotor of Ronl F..tnto .

Fel E Secretary of the Army

I have reviewed the foregoing Agreement and have considered the

effect of Section 221 of the Flood Control Act of 1970, Public Law 91611,

and I am satisfied that the State can fully comply with the provisions of said

Agreement. Accordingly, I approve the foregoing Agreement.

ttorney General




KNOW ALL MEN 13Y THESE PRESENTS

That the TOWN OF FORT KENT hereby prants to the UNITED
STATES OF AMERICA, its agenls, employees, and contractors
permission to enter upon all the lands needed for construction and
maintenance of the lTocal flood protection project on the St. John River,
Fort Kent, Maine, which was approved by the Ghief of Engineers an
3 September 1975 under authority granted by Section 205 of the 1948
Flood Control Act, as amended by Section 61 of the Water Resources
Development Act of 1974, Public Law 23.25, approved 7 March 1974
(33 USCA 701s).

The purpose of the right-of-entry is to permit the construction
of 3245 linear [cct of earth {ill dike with stone slope protection starting
approximately 1000 feet upstreamn of the Iuternational Bridge and ending
near the Fort Kent Blockhouse, a pumping station, interior drainage
facilities, and a 48-inch presure condnit.

IN WITNESS WHEREOF, on this \2.9_ day of __”]l\ﬁ{,_:_fiﬁu_%,
1976, the said TOWN OF FOR'T KENT has caused this instrument to he
executed and delivered and its seal to be hercunto affised by Carlton J.
Savage, Chairman of the Town Conncil, hereunto duly authorized and
empowered.

TOWN OF FORT KENT

v e

B‘J’( \;(? k& &[’(

GARLTON AL %AVA(JL CH’AIRMAN




otate ofi Maine, )
} ss: Fort Kent
County of Arovostook,)

In Fort Kent on the 2 9 day of Hw‘/-]\/\_ar\_@ (\L‘ , 1976,

before me personally appeared Carlton J. Savage, Chairman of the
Town Council of the Town of Fort Kent, Aroostook County, State of
Maine, to me known and known by me as the party executing the

foregoing instrument, and he acknowledged said instrument by him
executed to be his free act and deed as said Chairman, and the free

act and deed of the Town of Fort Kent,

{ ) )

s, )
(L/((,-//nt oy d:{r ‘ -f( /

Notary Public

My commission expires A A A A



ATTORNILY'S CERTIFICATE

[ hereby certify that the Town of Uort Kent his valid and
assipnable real estate rights and interests in and to all the premises
needed for construction and maintenance ol the local {lood protection
project as approved by the Chief of Engincers on 3 September 1975
under authority granted by Section 205 of the 1948 Flood Control Act,
as amended by Scction 61 of the Water Resources Development Act of

1974, Public Law 93-251, approved 7 March 1974 (33 USCA 701s).

FReRIw

_l—{()i)( rt 1. _..Tal-bd‘rt
Town Counsel

: ¥ Uﬂ’



AGREEMENT BETWEEN
THE UNITED STATES OF AMERICA
AND
TOWN O FORT KENT
FOR LLOCAL COOPERATION AT
THE FORT KENT LOCAL FLOOD PROTECTION PROJECT

ST. JOHN RIVER, FORT KENT, MAINE

THIS AGREEMENT entered into this . ¢ i"’/day ot :"!-'L““'“L .

19 Lﬁt by and between the UNITED STATES OF AMER[CA’/hercinafter called
the "Government'), represented by the Contracting Officer executing this
agreement, and the TOWN OF FORT KENT. (hereinafter called the "Town'"'},
acting by and through its Town Council, WITNESSETH THAT:

T .WHEREAS,' construction of the Fort Kent Local Flood Protection
Project on the St. John River, Fort Kent, Maihe, providing for the construc=-
tion of 3245 linear feet of earth fill dike with stone slope protection, starting
approximately 1000 feet upstream of the International Bridge and ending ncar
the Fort Kent Blockhouse, a pumping station and interior drainage facilitics to
collect and discharge the drainape of 62 acres of developed land behind the
protection works, a 48~inch pressure conduit to discharge runoff from the
hills at the upstream edge of the Project, and about 550 linear feet of raised
roadway at Blockhouse Road, extending along the Fish River from Main Street
to the Blockhouse (hereinafter called the "Project'), was approved by the Chief
of Engineers on 3 Se¢ptemnber 1975 under authority granted by Section 205 of the
1948 Flood Control Act, as amended by Section 61 of the Wa.lter Resources

Development Act of 1974, Public Law 93-251, approved 7 March 1974

(33 USCA 70ls), and



WHEREAS, the Towa hereby represents that it has the authority and

capability to furnish the non-Federal cooperation required by the Federal

legislation authorizing the Project and by other applicable law. '
NOW, THEREFORE, the parties agrec as follows:

1. The Town agrees that, if the Government shall commence construction of

the local flood protection project on the St. John River, Fort Kent, Maine,

substantially in accordance with the approval of tﬁe Chief of Engineers under

Section 205 of the 1948 Flood Control Act, as amended, the Town shall, in
. T,'.ZT_ - R

consideration of .the Government commencing construction of such Project,
fulfill the requirements of non-kFederal cooperation, to wit:

a. Provide without cost to the United States all lands, easements, rights-
of-way, utility 1‘elocati0ns. and alterations, and highway or highway bridge
construction and alterations necessary for Project construction,

b. Maintain and operate the Project after completion, without cost to the
United States, in accordance with the regulations prescribed by the Secretary
of the Army;

c. Assume full responsibility for all Project costs in excess of the
Federal cost limitation of $2 million;

d. Prevent future encroachment which might interfere with proper
functioning of the Project for flood control, including, adoption of building
ordinances stipulating that all new building construction within the protected
area have first floor grades above, or be flood proofed to, elevation 513 feet
above mecan sca level datum and keep to a minimum, f{illing in the areas
presently l-ying below elevation 513 fect above m.s.1, just east of the Inter-

national Bridge between Main and Elm Streets and in the center of the block



bordered by Main Street, Hall Road, and Elm Street, Any plans for future
development within the protected arca must be reviewed by the Government in
the early planning stages in order to prevent major encroachments below
.elevation 513 m.s.).; and
e. At least annually, notify local citizens that the Project does not provide
complete flood pfotection (i. €. beyond the 100~year event).
2. The Town further agrees to comply with requiremcnts of non-Federal
cooperation specified in Sections 210 and 305 of Public Law 91-646, 91st '
Congress, S. 1. approved 2 January 1971, known as the "Uniform Relocat-ibn
Assistance and Real Property Acquisition Policies Act of 1970, " to witi

a. Fair and reasonable relocation payménts and assistance shall be
provided to or for displaced persons, as are required to be provided by a
Federal agency under Sections 202, 203 and 204 of Public Law 91-646;

b. Relocation assistance programs offering thé services desacribed in
Section 205 of Public Law 91-646 shall be provided to such displaced persons;

c. Within a reasonable period of time prior to displacement, decent,
safe, and sanitary replacement dweilings will be available to displaced
persons in accordance with 205 (c) (3) of Public Law 91-646;

d. In acquiring real property, the Town will be guided, to the greateat
extent possible under its laws, by the land acquisition policies in Section 301
and the provisions of Section 302 of Public Law 91-646; and

e. Property owners will be paid or reimbursed for necessary expenses

as specified in Sections 303 and 304 of Public Law 91-646.



3. The Town hereby gives the Government a right to enter upon, at rea-
sonable times and in a reasonable manner, lands which the Town owns or
controls, for access to the Project for the purpose of inspection, and for the
purpose of completing, operating, repairing, and maintaining the Project, if
such inspection shows that the Town for any reason is failing to complete,
repair and maintain the Project in accordance with the assurances hereundey
and has persisted in such failure after a reasonable notice in writing by the
Government delivered to Town Official. No completion, operation, repair,
and maintenance by the Government in such event shall operate to relieve the
Town cf responsibility to meet its obligations as set {orth in paragraph ] of
this Agreement, or to preclude the Government from pursuing any other
remedy at law or equity,
4. This Agreement is subject to the approval of the Secretary of the Army,
IN WITNESS WHERFEOF, the parties hereto have executed this contract as
of the day and year first above written,

THE UNITED STATES OF AMERICA THE TOWN OF FORT KENT

By \ Q\&gﬁﬂ@ﬂ-&v\-— By ( (L(,H J KCLL/[--} "

N 1. MASON
mol Corps of Engineers I/// - . Z‘, ol
Dn1510n Engincer ver

Contracting Officer K / {( (—f(//?iﬁl (—,

<

DATE: 26 January 1976 yo o ——

—— WA RN /a,_-rr':---‘-

_an %K//

APPROVED: K- ;,r Council

/

. P o P - M
SR A

Aot oo Dreeter of Real Estate

fl?f\ TME Sec rbl::ll y of the Army



I have reviewed the foregoing Agreement and have considered the
effect of Section 221 of the Flood Control Act of 1970, Public Law 91-611,
and I am satisfied that the Town can fully comply with the provisions of said

Agreement, Accordingly, I approve the foregoing Ayreement,

oy e

Town unsgel




CERTIFICATION

¢ .:‘, - 4 ¢ /{“’, Evs
L // /‘/;.L’ A Z ) s/ & [ s~ , do hereby certify

that I am the Town Clerk of the Town of Fort Kent, Maine, named herein;
! ) P
that [ ;.fi"/ﬁ{:)f \j, (,S-?}-’,[/:‘.cj,_rf (d /Q, ‘7 /é) g NJC/C’/" '
o ) —
frodesi b Llarveeg AN BV %’D%‘ZQ .
r/ : )

', were then and there the duly elected and

and

qualified menmbers of the Town Council, and that said Agreement was duly

signed for and on behalf of the Town of Fort Kent by virtue of a Town Council

J—

Vote dated J;Z 2y u)(/ , 1976.
I further certif} that T —;ﬁf:z.g,‘]“" :J—,?/A’rf was
/

Town Counsel.

e A L I

Town Clerk

(Town Seal)
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APPENDIX E

FLOOD EMERGENCY MEASURES

Title
Effect of Sand Boils
Sand Boil
Sacking Sloughs
Sack Dike or Topping
Model Sack D%ke or Topping
Lumber and Sack Topping

Flashboards



END VIEW

SR SO /.?;-,,
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Wall should be built on firm ELEVATION
foundation, with width of base

at least 1% times the height.

Be sure to place sacks on ground

clear of sand discharge.
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MODEL SACK DIKE OR TOPPING
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